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Applies to Serials Prefixed 1914A 
IMPORTANT NOTICE 


This manual does not normally require change sheets. All 
backdating and major change information is integrated into 
the manual by means of revised pages. However, in cases 
where only minor changes are requried, a change sheet may 
be supplied. A record of all revisions and changes is located 
behind the title page. Any changed information is indicated 
by a vertical bar in the margin and/or a numbered delta 
(Ai). The Ay refers to a corresponding footnote which 
explains the change and tells which serial numbers the 
change applies to. 


WARNING 


To help prevent potential fire or shock hazard, do not 
expose this instrument to rain or moisture. 


Manual Part No. 59401-90002 
Microfiche Part No. 59401-90052 


Revision B 


©Copyright Hewlett-Packard Company 1975 
P.O. Box 301, Loveland, Colorado 80537 U.S.A. 


Printed: February 1979 


© Breet 


CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the 

factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na- 
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities | 
of other International Standards Organization members. 


WARRANTY 


| This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year 
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty 
shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or replace products which prove to be defective. 


For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall 
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer 
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. 


Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its 
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the | 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, 
| Buyer-supplied software or interfacing, unauthorized modification or misuse, aperauon outside of the environmental 
specifications for the product, or improper site preparation or maintenance. 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR | 
PURPOSE. 

EXCLUSIVE REMEDIES 
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT- 
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are available 
for Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Addresses are provided at the back of this manual. 
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HEWLETT 
Q. PACKARD 
SAFETY SUMMARY 


The following general safety precautions must be observed during all phases of operation, service, and repair of this 
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates 
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no 
liability for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument. 


GROUND THE INSTRUMENT 


To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec- 
trical ground. The instrument is equipped with a three-conductor ac power cable. The power 
cable must either be plugged into an approved three-contact electrical outlet or used with a 
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an 
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the 
power cable meet International Electrotechnical Commission (IEC) safety standards. 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 


Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 


KEEP AWAY FROM LIVE CIRCUITS 


Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components 
with power cable connected. Under certain conditions, dangerous voltages may exist even with 
the power cable removed. To avoid injuries, always disconnect power and discharge circuits 
before touching them. 


DO NOT SERVICE OR ADJUST ALONE 


Do not attempt internal service or adjustment unless another person, capable of rendering first 
aid and resuscitation, is present. 


DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 


Because of the danger of introducing additional hazards, do not install substitute parts or per- 
form any unauthorized modification to the instrument. Return the instrument to a Hewlett- 
Packard Sales and Service Office for service and repair to ensure that safety features are main- 
tained. 


DANGEROUS PROCEDURE WARNINGS 


Warnings, such as the example below, precede potentially dangerous procedures throughout 
this manual. Instructions contained in the warnings must be followed. 


Dangerous voltages, capable of causing death, are present in this instrument. Use ex- 
treme caution when handling, testing, and adjusting. . 


SAFETY SYMBOLS 


General Definitions of Safety Symbols Used On Equipment or In Manuals. 


NOTE: 


Instruction manual symbol: the product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 


Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 


Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with field wiring terminals to in- 
dicate the terminal which must be connected to ground before 
operating equipment. 


Low-noise or noiseless, clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground in the manner described in the installation 
(operating) manual, and before operating the equipment. 


Frame or chassis terminal. A connection to the frame (chassis) of 
the equipment which normally includes all exposed metal struc- 
tures. 


Alternating current (power line). 
Direct current (power line). 


Alternating or direct current (power line). 


The WARNING sign denotes a hazard. It calls attention to a pro- 
cedure, practice, condition or the like, which, if not correctly per- 
formed or adhered to, could result in injury or death to personnel. 


The CAUTION sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which,if not 
correctly performed or adhered to, could result in damage to or 
destruction of part or all of the product. 


The NOTE sign denotes important information. It calls attention 
to procedure, practice, condition or the like, which is essential to 
highlight. 
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SECTION | 


GENERAL 


1-1. INTRODUCTION. 


1-2. This manual contains installation and operating in- 
structions, and general performance information for the 
Model 59401A Bus System Analyzer. 


1-3, This section of the manual contains a general descrip- 
tion and performance specifications of the Model 59401 A. 
Also included in this section are lists-of accessories supplied 
with the 59401A, other accessories available, and instru- 
ment and manual identification information. 


1-4. DESCRIPTION. 


1-5. The Model 59401A Bus System Analyzer is designed 
to assist the Hewlett-Packard Interface Bus (HP-IB) user-in 
designing hardware as well as diagnosing software and 
hardware problems. The 59401A acts as a “‘listener”, 
“talker”, “‘controller”, or “‘systems controller” for com- 
plete testing of HP-IB systems. 


1-6. SPECIFICATIONS. 


1-7. Table 1-1 is a complete listing of the -hp- Model 
59401A critical specifications that are controlled by toler- 
ances. Table 1-2 contains general information that describes 
the operating characteristics of the Model 59401 A. 


1-8. Any change in the specifications due to manufac- 
turing, design, or traceability to the U.S. National Bureau 
of Standards will be listed on the manual change sheet 
included with this manual. The manual and manual change 
sheet supersede all previous information concerning specifi- 
cations of the 59401A. 


Table 1-1. Specifications. 


Listen 
Accept Time: < 750 ns 
Ready Time: < 750 ns 


Talk 
1) Data changed > 500 ns before DAV pulled low 
2) ATN driven low > 1 us before DAV pulled low 
3) DAV driven high < 700 ns after NDAC is false 
4) DAV driven low <700ns after NRFD is false, if 
conditions 1 and 2 are met 


| Power :100/120/220/240 V +5%, - 10%, 48 Hz to 66 Hz line | 
operation < 42 VA 


Operating Temperature: 0" -50°C , 
Storage Temperature: - 40 C - +75 C 
Humidity Range: < 95% R.H.O C-40C 


INFORMATION 


Table 1-2. General Information. 


External Clock Input: 1 standard power TTL gate input. 10 MHz 
repetition rate. | 
Compare Output: 1 standard power TTL gate output (LOW 

TRUE). 
HP-IB: 1 Bus load (capable of driving 14 other bus devices). 
Height: 14,55 cm (5.73 inches) including feet 

13.28 cm (6.227 inches) without feet 
24.51 cm (9.650 inches) with handles 
20.51 cm (8.075 inches) without handles 
49 53 cm (19.500 inches) overall length 
42.60 cm (16.775 inches) for rack mounting purposes 
|Weight: 5.64 kg (12.Ib., 7 oz.) 


| Width: 


Depth: 


1-9. ACCESSORIES SUPPLIED. 


1-10. The following accessories are supplied with the 
Model 59401A: 

One six foot bus cable, -hp- Accessory No. 10631B 

One power cable, -hp- Part No. 8120-1538 

One extender board, -hp- Part No. 5061-0734 


1-11. ACCESSORIES AVAILABLE. 


1-12. The following accessories are available for the Model 
59401 A: 
Three foot bus cable, -hp- Accessory No. 10631A 
Twelve foot bus cable, -hp- Accessory No. 10631C 
Six foot BNC interconnecting cable, -hp- Accessory No. 
10519A 
Rack Mount Frame, -hp- Part No. 5020-8862 
Filler Panel, -hp- Part No. 5061-0006 


1-13. instrument and Manual Identification. 


1-14. Instrument identification by serial number is located 
on the rear panel of the instrument. Hewlett-Packard uses a 
two section serial number consisting of a four-digit prefix 
and a five-digit suffix, separated by a letter designating the 
country in which the instrument was manufactured (A = 
USA; G = West Germany; J = Japan; U = United Kingdom). 


1-15. This manual applies to instruments. with the serial 
numbers shown on the title page. If changes have been 
made in the instrument since this manual was printed, a 
“Manual Changes’? supplement supplied with the manual 
will define these changes. Be sure to record these changes in 
your manual. Backdating information in the back of this 
manual adapts it to instruments with serial numbers lower 
than that shown on the title page. Part numbers for the 
manual and the microfiche copy of the manual are also 
shown on the title page. 
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SECTION II 
INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section contains information and instructions 
necessary for installing and interfacing the Model 59401A 
Bus System Analyzer. Included are initial inspection pro- 
cedures, power and grounding requirements, environmental 
information, installation instructions, interface connection 
procedures, and instructions for repackaging for shipment. 


2-3. INITIAL INSPECTION. 


2-4. This instrument was carefully inspected both mechan- 
ically and electrically before shipment. It should be free of 
mars or scratches and in perfect electrical order upon 
receipt. To confirm this, the instrument should be in- 
spected for physical damage incurred in transit. If the 
instrument has been damaged, file a claim with the carrier 
as soon as possible. Check for supplied accessories (Para- 
graph 1-9) and test the electrical performance of the 
instrument using the performance test procedures outlined 
in Section IV. If there is damage or deficiency, refer to the 
warranty in the front of this manual. — 


Operating voltage is shown in module window. 


2-5. POWER REQUIREMENTS. 


2-6. The Model 59401 A can be operated from any power 
source supplying 100 V, 120 V, 200 V or 240 V (- 10%, 
+5%), 48Hz to 66 Hz. Power dissipation is 42 VA 
maximum. A circuit board located beneath the power fuse 
in the power input module is used to select the appropriate 
voltage operation. The instrument leaves the manufacturer 
with this circuit board in the 120 V position. To operate 
the Model 59401 A from another voltage, use the following 
procedure and Figure 2-1. 


-CAUTION 


Before switching on this instrument: 


Make sure the instrument is set to the voltage 
of the power source. 

Make sure that only fuses with the required 
rated current and of the specified type (normal 
blow, time delay, etc.) are used for replace- 
ment. The use of repaired fuses and the short- 
circuiting of fuse holders must be avoided. 


SELECTION OF OPERATING VOLTAGE 


1. Open cover door and rotate fuse-pull to left. 


2. Select operating voltage by orienting PC board to 
position desired voltage on top-left side. Push board 
firmly into module slot. 


3. Rotate fuse-pull back into normal position and insert 


fuse in holder. 


Use correct value of fuse (see Paragraph 
2-69). 


Figure 2-1. Power Module. 
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Section II 


a. Remove the power cord from the Model 59401 A. 


b. Slide the plastic power module cover to the left to 
gain access to the fuse compartment. 


c. Remove the line fuse by pulling outward on the fuse 
puller (see Figure 2-1). 


d. Remove the printed circuit board located beneath 
the fuse holder. 


e. Position the circuit board such that the desired 
operating voltage is on the left side of the upper surface. 


f. Replace the circuit board. The selected voltage should 
be visible after the board is replaced. 


g. Install the appropriate line fuse. (For 110/120 volt 
operation, use a 1A normal blow fuse, -hp- Part No. 
2110-0001; for 220/240 volt operation, use a 500 mA 
normal blow fuse, -hp- Part No. 2110-0012.) 


2-7. POWER CORDS. 


2-8. Figure 2-2 illustrates the various power cords that are 
available for the Model 59401A. The part number is shown 
above each plug drawing. If the appropriate power cord is 
not included with the instrument, notify the nearest -hp- 
Sales and Service Office and a replacement power cord will 
be provided. 


2-9. GROUNDING REQUIREMENTS. 


2-10. To protect operating personnel, the National Electri- 
cal Manufacturers Association (NEMA) recommends that 
the instrument panel and cabinet be grounded. The Model 
59401A is equipped with a three-wire power cable which, 
when plugged into an appropriate receptacle, grounds the 
instrument. The offset pin on the power cable is the ground 
connection. 


2-11. ENVIRONMENTAL REQUIREMENTS. 
2-12. Cooling. 


2-13. The Model 59401A is cooled by convection. The 
instrument should not be mounted in any manner which 
can obstruct the flow of air around it. 


2-14. Operating and Storage Temperature. 


2-15. The Model 59401A should not be operated where 
the ambient temperature range exceeds 0°C (32°F) to 
50°C (131° F) or stored where the ambient temperature 
range exceeds - 40°C (- 40° F) to 75°C (167° F). 
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2-16. INSTALLATION. 
2-17. Bench Use. 


2-18: The Model 59401A is shipped with plastic feet and 
tilt stands in place, ready for use as a bench instrument. 
The front of the instrument may be elevated for conveni- 
ence of operating and viewing by lowering the tilt stands. 


2-19. Rack Mounting. 


2-20. The Model 59401A may be rack mounted by using 
an adapter frame, -hp- Part No. 5020-8862. This adapter 
frame fits all standard 19 inch racks and accepts a 
combination of submodular units for rack mounting only. 
If only the 59401 A is to be rack mounted, the half modular 
filler panel, -hp- Part No. 5061-0006, is also required. 


2-21. INTERFACE CONNECTIONS. 


2-22. The Model 59401A is connected to the Hewlett- 


Packard Interface Bus (HP-IB) with the bus cable provided | 


(-hp- Accessory No. 10631B). This cable is a 24 conductor 
shielded cable terminated at each end with identical dual 
blue ribbon connectors. These connectors permit one cable 
to be plugged into another, eliminating the need for special 
“*Y”? or split cables. 


2-23. All bus lines may be monitored at test points on the 
rear panel. 


2-24. Two BNC connectors are also provided on the rear 
panel. The COMPARE OUTPUT, provides a TTL compat- 
ible pulse when coincidence occurs between the bus data 
and the code selected by the front panel DIO switches. The 
EXT CLOCK input allows the 59401A to be driven at any 
rate up to maximum HP-IB speed by means of an external 
signal source. 


2-25. REPACKAGING FOR SHIPMENT. 


2-26. The following paragraphs contain a general guide for 
repackaging the instrument for shipment. Refer to Para- 
graph 2-27 if the original container is to be used; 2-28 if it 
is not. If you have any questions, contact your nearest -hp- 


Sales and Service Office (see Appendix A for office 


locations). 


NOTE 


If the instrument is to be shipped to Hewlett- 
Packard for service or repair, attach a tag to the 
instrument identifying the owner and indicating 
the service or repair to be accomplished. In- 
clude the model number and full serial number 
of the instrument. In any correspondence, 
identify the instrument by model number and 
full serial number. 


Model 59401 A 


2-27. Place the instrument in the original container with 
appropriate packing material and seal well with strong tape 
or metal bands. If the original container is not available, 
one can be purchased from your nearest -hp- Sales and 
Service Office. 


2-28. If the original container is not to be used, proceed as 
follows: 


a. Wrap the instrument in heavy paper or plastic before 
placing it in an inner container. 
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b. Place packing material around all sides of the 
instrument and protect the panel face with cardboard 
strips. 


c. Place the instrument and inner container in a heavy 
carton or wooden box and seal with strong tape or metal 
bands. 


d. Mark the shipping container “DELICATE INSTRU- 
MENT”, “FRAGILE”, etc. 


8120—1689 


8120-0698 
x j 250V — 6A* 
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Figure 2-2. Power Cords. 


2-3/2-4 


Model 59401A 


Section II] 


SECTION Ill 


OPERATING 


3-1. INTRODUCTION. 


3-2. This section contains information and instructions 
necessary for operation of the -hp- Model 59401A Bus 
System Analyzer. Included is a functional description of all 
controls, indicators, and connectors and basic operating 
procedures and considerations. 


3-3. INSTRUMENT CAPABILITIES. 


3-4, The Model 59401A is designed to aid HP-IB users in 
hardware design and in diagnosing hardware and software 
problems encountered in HP-IB compatible systems. Basi- 
cally, the 59401 A has two modes of operation, as described 
in the following paragraphs. 


3-5. Listen Mode. 


3-6. When used as a “‘listen’’ device the Model 59401A 
monitors Bus traffic and can accept and store up to 32 
characters from the Bus for later examination, or can be 
used to compare Bus information to a code selected by the 
front panel DIO switches. When coincidence occurs be- 
tween the code selected and the Bus signal, a pulse output 


is provided at the rear panel COMPARE OUTPUT jack. The © 


59401A can also be set to stop all Bus traffic when 
coincidence occurs. 


3-7. Talk Mode. 


3-8. When used in the “talk”? mode the 59401 A is used to 
drive the Bus. The Bus can be driven one character at a time 
by setting the DIO switches to the appropriate code and 
outputting this information to the Bus. It is also possible to 
store a program of up to 32 characters in the S59401A 
memory and output this information to the Bus at a rate 
determined by the front panel FAST/SLOW/HALT switch. 
This switch selects speeds of one character at a time, two 
characters per second, or full HP-IB system speed. 


NOTE 


For a description of the Hewlett-Packard Inter- 
face Bus, refer to the Hewlett-Packard Interface 
Bus Abbreviated Description which can be pur- 
chased through your local Sales and Service 
Office under part number 5955-2903. Also 
available is the pocket-sized HP—IB Quick 
Reference Card, Part Number 5955-2902. 


3-9. CONTROLS AND INDICATORS. 


3-10. Figure 3-1 illgstrates groups of controls and indica- 
tors. These groups are classified according to function. 


INSTRUCTIONS 


Location and a brief description of individual controls are 
given in Figure 3-2. | 


3-11. GENERAL OPERATING INSTRUCTIONS. 


Before switching on the instrument, the protec- 
tive earth terminals of the instrument must be 
connected to the protective conductor of the 
(mains) power cord. The mains plug shall only 
be inserted in a socket outlet provided with a 
protective earth contact. The protective action 
must not be negated by the use of an extension 
cord (power cable) without a protective con- 
ductor (grounding). Grounding one conductor 
of a two conductor outlet is not sufficient 
protection. 


3-12. Turn On. 


Ensure that all devices connected to this instru- 
ment are connected to the protective (earth) 
ground. 


3-13. Before connecting ac power to the Model 59401A, 
make certain the proper operating voltage has been selected 
to correspond to the voltage of the available power line as 
outlined in Paragraph 2-6. 


3-14. Bus Connection. 


3-15. The Model 59401A is connected to the Bus by means 
of the HP-IB cable provided. Connection can be made at 
any point on the Bus by plugging this cable into any mating 
connector on the system cables. 


3-16. OPERATING PROCEDURES. 


3-17. The following paragraphs describe the basic operating 
modes of the Model 59401 A. These modes are presented in 
order of operating complexity. To avoid confusion, it is 
suggested that the operator follow the sequence of opera- 
ting procedures to familiarize himself with the capabilities 
of the Model 59401 A. 


NOTE 


for simplicity of explanation, the following 
Operating procedures are written using the 
Model 59401A to test a system consisting of 
one or more instruments controlled by an -hp- 
Model 9820A, 9821A or 9S830A Calculator. 


However, these operating procedures also ap- 
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ply to the testing of individual HP-IB compat- 
ible devices and systems controlled by devices 
other than the calculators mentioned, such as, 
computers, card readers, or another Model 
S9401A. 


3-18. LISTEN MODES. 


3-19. The “‘listen’? modes of the Model 59401 A are used to 
monitor signals on the Bus. The three “‘listen’’ modes 
available are LISTEN/HALT, which monitors Bus signals 
one byte at a time, LISTEN/SLOW, which monitors the 
Bus signals at a two bytes per second rate, and LISTEN/ 
FAST, which allows the Bus to be monitored at full system 
speed, 


3-20. LISTEN/HALT Mode. 


3-21. The LISTEN/HALT mode of the 59401A monitors 
Bus signals one character at a time. To use this mode, set 
the front panel switches as follows: 


LINE eis te teteaeaG dacs eee kee ON 
REN teach gue cieeoe ea eae eae wl tree OFF 
MEMORY, CLEAR/ON/OFF .......... OFF 
OEE soc sisarian aria aes i? ee aaneainbtier otgoe cok aa OFF 
TALK LISTEN fee 3 x sterewtoe neni ou LISTEN 
FAST/SLOW/HALT ...............- HALT 


3-22. Clear the Bus by pressing the calculator STOP key. 
Start the system program by pressing the calculator RUN 
PROGRAM or RUN, EXECUTE key(s). 


3-23. The first program step should be displayed on the 
59401 A digital readout (both the ASCII character and the 
octal equivalent). If not, momentarily press the 59401A 
EXECUTE button. 


3-24. The following 59401A indicator lights should be lit: 


BUS (Indicating the 59401A is monitoring the 
Bus.) 


ATN (IF the program step is a command, such 
as a listen or talk address or unaddress 
code.) 

DAV (Indicates the information on the Bus is 
valid.) 


NRFD (Indicates the data has been accepted by 
One or more instruments on the Bus and 
that they are not ready for further data at 
this time.) 

NDAC_ (Indicates that not all units have accepted 
the data. In this case, the 59401A is 
usually the last instrument to accept data.) 

REN (Permits instruments on the Bus to go to 
remote control.) 


NOTE 


For a description of the Hewlett-Packard Inter- 
face Bus, refer to the Hewlett-Packard Interface 
Bus Abbreviated Description which can be pur- 
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chased through your local Sales and Service 
Office under part number 5955-2905. 


3-25. The ‘‘system’’ program is stepped by momentarily 
pressing the 59401 A EXECUTE button. 


NOTE 


Data observed on the 59401A digital readout is 
vqlid only when the DAV indicator is lit. It is 
possible for invalid data to be displayed when 
the EXECUTE button is held in. 


3-26. The sequence of Bus control (handshake) signals is as 
follows: 


a. The “talker”? puts data on the data lines and drives 
the DAV line low to indicate the data is valid. 


b. The fastest “listener”? accepts the data and sets 
NRED low. 


c. All other instruments on the Bus accept the data at 
their individual rates. 


d. The 59401A accepts the data and allows NDAC to go 
high when the EXECUTE button is pressed. 


e. The “talker’’ senses NDAC high, sets DAV high, and 
puts new data on the Bus. 


f. Instruments on the Bus become “‘ready for data” (set 
NDAC low and NRFD high). 


ge. The S59401A sets its NDAC output low and allows 
NRED to go high when the EXECUTE button is released. 


h. The ‘talker’ senses NRFD high and sets DAV low, 
starting the cycle over. 


3-27. LISTEN/SLOW Mode. 


3-28. Operation of the 59401A in the LISTEN/SLOW 
mode is similar to that of the LISTEN/HALT mode, except 
data on the Bus is automatically read at a two character per 
second rate. 


3-29. To use the LISTEN/SLOW mode to monitor the Bus, 
set the front panel switches as follows: 


TEN Eee initia ratte aes Cis ean ele aed ON 
REN cA xouis gained i ceeaiet te. gedota & OFF 
MEMORY, CLEAR/ON/OFF .......... OFF 
COME 0c be ak estes ee See are bcpae alae bon. we OFF 
TALK IS TEN pc Gice4 oe oak ee aia LISTEN 
BAST /SLOW/ HALT siscinve¥dideda eo SLOW 


3-30. Clear the Bus by pressing the calculator STOP key 
and start the system program by pressing the calculator 
RUN PROGRAM or RUN, EXECUTE key(s). 


3-3]. The Bus data will automatically be displayed on the 
S9401A digital readout at two characters per second. 
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3-32. LISTEN/FAST Mode. 


3-33. The LISTEN/FAST mode allows monitoring of the 
Bus at full system speed or at any rate up to full system 
speed by using an external signal to drive the rear panel 
EXTERNAL CLOCK INPUT. To display the Bus data it is 
necessary to store the Bus information in the 59401A 
memory and then recall it one character at a time. The 
following paragraphs describe use of the memory and 
compare features of the Model 59401 A. 


3-34. Memory. 


3-35. The memory feature of the Model 59401A can be 
used to store up to 32 bytes of data for later reference or 
can be used to store a program from the Bus to be later 
output by the 59401A. The 59401A has a memory 
capacity of 32 characters (bytes). 


3-36. To use the memory feature, first clear the memory 
by switching the OFF/ON/CLEAR switch to CLEAR and 
releasing. The memory OFF/ON/CLEAR switch should 
now be in the ON position. Bus data is now loaded into 


Conditional Display: 


Indicates condition of memory or bus 
controls. 
Memory/Bus state indicated by lights. 


Real time Bus depending on_= analyzer 


control only. 


These control and data lines can be stored, can control the Bus 


directly, and can be used with COMP to stop Bus traffic. 


Figure 3-1. Control and 
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memory as the 59401 A accepts data. Current data is loaded 
into memory location 31, the previous contents of location 
31 are shifted to location 30, the contents of 30 to 29 and 
so on, leaving the last program byte stored in location 31. If 
the program is greater than 32 steps, only the last 32 
characters will be stored. All previous data will be lost. 


3-37. Compare. 


3-38. In the LISTEN modes the compare feature (COMP) 
outputs a pulse at the rear panel COMPARE OUTPUT jack 
and can be used to halt all Bus traffic when the Bus signal 
matches the code set:on the 59401A lower switch register. 
A TTL compatible pulse is output in all modes whether the 
COMP switch is OFF or ON. Bus traffic is halted only when 
the COMP switch is ON. 


3-39, When used with the memory feature, any 32 charac- 
ter segment of a program can be stored by setting the 
59401A lower switch register to the code of the last 
character to be observed and setting the COMP switch to 
ON. The 59401A will store the program until the program — 
information matches the code selected on the lower switch 
register and then halt the Bus. 


Bus Display: 
Indicates real time 
condition of Bus 


MEF D NDAC - 


Analyzer Function Controls 


Indication Groups. 
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3-40. When a lower register switch is set to the “X”’ (don’t 
care) position it automatically matches the corresponding 
data bit on the Bus. 


NOTE 


The MEMORY and COMPARE features apply 
to all “listen’’ modes but are most commonly 
used with the LISTEN/FAST mode. 


3-41. To use the LISTEN/FAST mode, set: the 59401A 
front panel switches as follows: 


DEN ae oanchaars sees Ge aaa ee aah Besta oe ON 
REN) ciate nein aese ta beeea Rete ce OFF 
MEMORY, CLEAR/ON/OFF .... CLEAR-ON 
COMP ica siacucei Sule te Wands Gate dasces ON 
TALK / LISTEN «ccs siecaucs oone4 LISTEN 
FAST/SLOW/HALT ................ FAST 


Set the lower switch register (SRQ, EOI, ATN, and DIO 1 
through 8) to the code of the last character to be observed. 


3-42. Clear the Bus by pressing the calculator STOP key 
and start the system program by pressing the calculator 
RUN PROGRAM or RUN, EXECUTE key(s). 


3-43. The 59401A will automatically halt the Bus when 
the Bus signal matches the code selected on the lower 
switch register. 


3-44. To display the memory contents, switch the MEM- 
ORY FORWARD/REVERSE switch to FORWARD or 
REVERSE. The first two digits of the display will show the 
memory location being monitored and the last four digits 
will show the ASCII character and octal equivalent stored 
in that location. To step the memory, momentarily switch 
the FORWARD/REVERSE switch to FORWARD or 
REVERSE. The 59401A will automatically step the mem- 
ory at a two character per second rate if this switch is held 
in FORWARD or REVERSE. 


3-45. To monitor another portion of the program, reset: the 
lower switch register to the code of the character desired, 
momentarily switch the CLEAR/ON/OFF switch to 
CLEAR and press the EXECUTE button. The 59401 A will 
again store the Bus signals until the code selected matches 
the Bus data. 


NOTE 


The MEMORY and COMPARE features do not 
have to be used in conjunction with one 
another. The method described in the previous 
paragraphs is the most common application of 
these features; however, they may be used 
separately. 
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3-46. TALK Modes. 


3-47. The Talk modes are used to drive the Bus. The 
TALK/HALT mode drives the Bus at one character at a 
time or is used to load program information into the 
59401A memory. The TALK/SLOW mode outputs a 
program stored in memory at a two character per second 
rate and the TALK/FAST mode outputs the stored 
program at full system speed. 


3-48. TALK/HALT Mode (Memory OFF). 


3-49. To use the TALK/HALT mode to output data to the 
Bus, set the front panel switches as follows: 


Pet Easter Sleited andi net oar diet Sees ON 
POON gig cctraneyaceveaes a eran eel ican eat as ON 
MEMORY, CLEAR/ON/OFF .......... OFF 
COWIE rasta chat eortoe se eb Ocha eect a eae OFF 
TALK/EISTEN asceweiibesaueenendes TALK 
FAST /SLOW/ HAUT .43.4:4 ieee otawies HALT 


Insure that the S9401A has control of the Bus by 
momentarily switching the SRQ/IFC switch to IFC. 


When using the 59401A to test an HP-IB 
compatible system, it is possible for the 
59401A and another instrument on the Bus to 
be “talking’’ at the same time. This condition 
can result in damage to the tri-state output 
drivers of the 59401A. To insure that no other 
instrument is talking when the 59401/A is to be 
used to drive the Bus, it is necessary to 
momentarily switch the SRO/IFC switch. to 
IFC. When the 59401A is not being used to 
drive the Bus it should be placed in one of the 
“listen” modes or in the TALK/HALT/ 
MEMORY ON mode. 


Set the code of the character to be output to the Bus on 
the lower switch register (SRQ, EOI, ATN, and DIO 1 
through 8). 


3-50. The 59401A digital readout will display the ASCII 
character and the octal equivalent corresponding to the 
position of the DIO switches. The state of the SRQ, EOI, 
and ATN switches will be shown by the appropriate 
indicators. 


NOTE 


If the display information does not agree with 
the setting of the front panel switches, it is 
likely that another instrument on the Bus is 
driving some of the Bus lines. This condition 
can be overcome by momentarily switching 
the 59401A SRO/IFC switch to IFC. (See the 
CAUTION in Paragraph 3-49. ) 


a 
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CP OROEOFOS 


CROMOmO 


Line Control. Switches 59401A power on and off. 


Bus Indicator. Indicates that the conditional! 
disclosing real time Bus information. 


display is 


Memory Indicator. Indicates that the conditional display is 
disclosing memory contents, 


Memory Location. Indicates the memory location of the 
current instruction, 


ASCIi! Character Indicator. Displays the ASCII character 
equivalent to the current octal instruction. For example 
"077" is displayed as ‘2’. 


Ul 


Octal! Indicator. Displays the Octal equivalent of the current 
binary instruction. For example, a Bus or memory instruc- 
tion of "00 111 1114” is displayed as ’'077.". 


SRO Indicator. Lights when the SRQ state is true (subject to 
condition of Bus/Memory indicators). 


EOI Indicator. Lights when the EOI state is true (subject to 
condition of Bus/Memory indicators). 


ATN Indicator. Lights when the ATN state is true (subject 
to condition of Bus/Memory indicator). 


DAV Indicator. Indicates that the active controller has valid 
data on the Bus lines. 


{FC Indicator. Lights when the IFC Bus lineis in the true 


state (see also ). 


NRFD Indicator. Indicates that one or more instruments is 
not ready for data. 


REN Indicator. Lights when the REN Bus line is in the true 
state (see also (32) ). 
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NDAC Indicator. Indicates that one or more instruments has 
not accepted the data. 


Forward/Reverse Control. Increments the memory in the 
appropriate direction when the 59401A is in LISTEN or 
TALK, HALT and MEMORY is ON. 


CLEAR/ON/OFF. All memory locations are set to 000, 
when cleared. When the memory is set to ON and when the 
59401A is set to LISTEN or TALK HALT, memory locations 
can be incremented in the appropriate direction with the 
FORWARD/REVERSE control. 


The memory is also incremented forward by the EXECUTE 
button when the memory is set to ON, but the information 
in the lower switch register is first memorized (in the TALK 
HALT mode). The memory is protected when it is turned 
off, but it is available to the Bus lines in the TALK, FAST, or 
SLOW modes. 


COMP Control. When COMP is set to ON, the data on the 
Bus is compared to the lower switch register and Bus traffic is 
stopped when the data matches the settings of the switches. 
If a switch is set to the '’X"’ (don’t care) position, it 
automatically matches the corresponding data bit on the Bus. 
When the 59401A is in the talk mode, the COMP, ON 
function will also stop Bus traffic at memory location 31. 


Talk/Listen Control. Places the 59401A in either a talk or 
listen mode. 


FAST/SLOW/HALT. In the fast mode, the 59401A can 
interchange information at the maximum system transfer 
speed. In the slow mode, the 59401A limits Bus speed to two 
bytes/second. When this switch is set to HALT, information 
interchange on the Bus is stopped. The halt function is 
overridden by the EXECUTE control. 


Figure 3-2. Controls and Indicators. 
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Execute Control. When EXECUTE is pressed: 


a. In LISTEN, HALT, the 59401A accepts one 
character. 


b. In TALK, HALT, MEMORY OFF,. the 59401A 
sends one character. 


c. In TALK, HALT, MEMORY ON, the 59401A 
loads one character into memory. 


d. In LISTEN, FAST or SLOW, COMP ON, the 
59401A permits Bus traffic to continue. 


e. In TALK, FAST or SLOW the 59401A 
continues sending data. 


f. In LISTEN, MEMORY ON (after use of the 
FORWARD/REVERSE switch has put the 59401A 
into memory mode), the 59401A leaves the memory: 
mode. 

(21) DIO1 Control*. This switch controls the 14 (1g) data line. 
(22) D!IO2 Control*. This switch controls the 10, (2g) data line. 


(23) DIO3 Control*, This switch controls the 100, (4g) data line. 


DiO4 Control*. This switch controls the 1000, (10g) data 


(25) DIO5 Control*, This switch controls the 10000, (20g) data 
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DIO6 Control*. This switch controls the 100000, (40g) 
data line. 


DIO7 Control*. This switch controls the 1000000, (100g) 
data line. 


DIO8 Control*, This switch controls the 10000000, (2003) 
data line. 


ATN Control*. The 59401A can address an instrument or 
deliver universal commands when this switch is set to the “’1"’ 
position. 


® ® ® 


EO! Control*. EOI! true (1) may indicate the end of a data 
string or, with ATN true, EOI puts the Bus in the parallel 
polling mode. 


SRO Control*. SRO calls for the attention of the controller. 
Typically, this line is used with either the COMP switch or 
the COMPARE OUTPUT to detect the presence of SRO ina 
program. 


REN Control. Instruments that can be set for remote 
operation are enabled to do so when this switch is set to 
REN. 


® © © 


(33) SRO/IFC Control. Setting this switch to IFC stops all 
communications on the Bus. 
Setting this switch to SRO calls for the attention of the 
controller. 


“The asterisked switches are in the true state when set to the ‘’1"’ position. These switches are in the false state when set to the 
“O" position. The “*X** (don’t care) position is used when comparing the lower switch register to the bus contents. In the ’X” 
position, a comparison is true whether the Bus contains a 1 or a 0. For example, if the DIO switches are set to O00 110 10X3,a 
comparison will be valid for either 00 110 100, or OO 110 101. 


Figure 3-2. Controls and Indicators (Cont'd). 


3-51. The information set on the lower switch register is 
output to the Bus by momentarily pressing the S9401A 
EXECUTE button. 


3-52. The “‘handshake”’ signal sequence for this mode is as 
follows: 


a. Initially, DAV and NRFD are high and NDAC is low. 


b. The 59401A outputs the data set on the lower switch 
register and sets DAV low when the EXECUTE button is 


pressed in. 


c. The first instrument to accept the data sets NRFD 
low and NDAC high. 


d. All other instruments accept the data, set NRFD low 
and NDAC high at their particular rate. 


e. The last instrument to accept the data sets NDAC 
high. 


f. The 59401A senses NRFD low and NDAC high and 
sets DAV high when the EXECUTE button is released. 
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g. When DAV goes high, instruments on the bus set. 
NRFD high and NDAC low at their individual rates, 


rurning the Bus to the initial state. 


NOTE 
For @ description of HP-IB signals, refer to the 
Condensed Description of the Hewlett-Packard 
Interface Bus which can be purchased through 
your local Sales and Service Office. 


3-53. TALK/HALT Mode (Memory ON). 


3-54. This mode is used to program the S9401A 
memory. To load information into memory, set the 
front panel switches as follows: 


NSTINe he test dnstar and ale era ete ae Be be eee oats ON 
MEMORY, CLEAR/ON/OFF .... CLEAR-ON 
TALK LISTEN 228 dower ce cers anes TALK 
PAST /SUOW/HALD “2. bco%. 5. ued sakes HALT 


Set the memory to location “OO” by momentarily switch- 


ing the FORWARD/REVERSE switch to FORWARD. 
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3-55. Set the lower switch register to the code of the 
character to be stored (A list of the available ASCII 
characters and the octal codes is printed on the front panel 
“pull out” card.) | 


3-56. Store the information by pressing the EXECUTE 
button. When the EXECUTE button is pressed, the digital 
display shows the memory location and the information 
being stored in that location. When the EXECUTE button 
is released the memory is automatically stepped to the next 
location. 


3-57. Repeat the steps in Paragraphs 3-55 and 3-56 until 
the desired program has been loaded. 


3-58. Switch the MEMORY, CLEAR/ON/OFF switch to 
OFF to protect the memory contents. 


3-59. TALK/SLOW Mode. 


3-60. The TALK/SLOW mode automatically outputs data 
from the 59401A memory at two bytes per second. To use 
this mode, load the desired program in the 59401A 
memory as outlined in Paragraphs 3-53 through 3-58 and 
set the front panel switches as follows: 


DIN 05 tre ch heey bach sclaad Se oa Anas ee ene eo ON 
REIN =. opts deue eats eae cer eee ea eacdaes ON 
MEMORY, CLEAR/ON/OFF .......... OFF 
COVE pe ears, rb cansnctoes teh alae eceucuata 1s Ge ata ‘ 
TALK LISTEN 4a¢-cuene hed coeeea Se TALK 
FAST/SKOW/TALL  2ecedtonscadesuan SLOW 


*The COMP switch affects the 59401A operation as follows: 


a. COMP OFF. The 59401A will continuously output 
the data stored in memory. 


b. COMP ON (all lower register switches set to ‘‘O’’). 
The 59401A will output the program data and halt 
transmission at memory location 31 if the program contains 
no information matching the lower switch register (octal 
code 000). 


c. COMP ON (lower switch register set to the code of 
one of the program characters). The 59401A will output 
the program data until the program information matches 
the code set on the lower switch register and then halt 
transmission. 


d. COMP ON (all lower register switches set to the ‘“X”’ 
position). The 59401A will: halt after outputting each 
program step. This permits transmitting one character at a 
time from the memory. 


NOTE 


In all cases the program starts at memorv 
location “00”. 
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To make the 59401 A continue outputting the program after 
it has halted, momentarily press the EXECUTE button. 


3-61. The S9401A digital display will show the memory 
location and the program information stored in that 
location as it is output to the Bus. 


NOTE 


If the display indicates the information being 
output to the Bus disagrees with the informa- 
tion stored in memory, it is possible that 
another instrument on the Bus is driving some 
of the Bus. lines. This condition can be 
overcome by ‘momentarily switching the 
SRO/TFC switch to IFC. (See the CAUTION in 
Paragraph 3-49. } 


3-62. TALK/FAST Mode. 


3-63. Operation of the TALK/FAST mode is the same as 
the TALK/SLOW mode except the program information is 
output at full system speed or variable speed if an external 
source is used to drive the rear panel EXTERNAL CLOCK 
INPUT. To use this mode follow the procedure outlined in 
Paragraphs 3-59 through 3-61 with the exception of the 
FAST/SLOW/HALT switch. This switch should be set to 
FAST. 


3-64. OPERATOR'S MAINTENANCE. 
3-65. Fuses. 


3-66. The 59401A line fuse is located in the power input 
module on the rear panel. In addition to replacement, it is 
necessary to change this fuse when the 59401A is set to 
operate from a different line voltage (see Paragraph 2-5). To 
change the fuse, use the following procedure and Figure 
Dale 


a. Remove the power cord from the Model 59401 A. 


b. Slide the plastic power module cover to the left to 
gain access to the fuse compartment. 


c. Remove the line fuse by pulling outward and to the 
left on the fuse puller. 


d. Rotate the fuse puller back to its normal position 
and insert the proper fuse in the holder. (For 110/120 volt 
Operation, use a | A normal blow fuse, -hp- Part No. 
2110-0001; for 220/240 volt operation, use a 500mA 
normal blow fuse, -hp- Part No. 2110-0012.) 


e. Slide the plastic cover to the right and replace the 
power cord. 
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3-67. VERIFYING BUS 
FUNCTIONS. 


INSTRUMENT INTERFACE 


3-68. The Model 59401A is the ideal instrument for veri- 


fying that another bus instrument performs its designed 
interface functions in accordance with [EEE Standard 
488-1975. A detailed procedure for performing the verifica- 
tion is given in Appendix A. Any questions the user may 
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have regarding these interface functions are answered in the 
standard. 


3-69. Copies of IEEE Standard 488-1975 may be ordered 
from: 


The Institute of Electrical and Electronic Engineers, Inc. 
345 East 47th Street 
New York, NY 10017 
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SECTION IV - 
PERFORMANCE TESTS 


4-1. INTRODUCTION. 


4.2. This section contains performance tests to verify that 
the Model 59401A is operating within its specifications. 
The 59401A contains no user maintainable assemblies. For 
service, contact the nearest -hp- Sales and Service Office. 
See Appendix B for office locations. 


4-3. RECOMMENDED TEST EQUIPMENT. 


4-4, Equipment required for the performance tests is listed 
in Table 4-1, Recommended Test Equipment. Any equip- 
ment that satisfies the critical specifications given in the 
table may be substituted for the recommended model(s). 


Table 4-1. Recommended Test Equipment. 


Instrument Type Required Characteristics 


11 volts full scale, + 3% of | -hp- 3476 
reading plus 1 digit 
Function Generator] 100 kHz square wave, 0 to+5 V,] -hp- 3310A 


complimentary outputs 


Digital Voltmeter 


Oscilloscope Dual trace, 50 MHz bandwidth -hp- 180C 


DC Power Supply [+5 Vdc, 1 amp -hp- 6213A 


Test Load 
4-5, PERFORMANCE TEST CARD. 


4-6. A Performance Test Card is provided at the end of this 
section for the purpose of recording the results of the 
Performance Tests. This form lists all of the Performance 
Tests and their acceptable limits. The form may be removed 
from the manual and retained as a permanent record of the 
incoming inspection or routine maintenance performed on 
the instrument. The Test Card may be reproduced without 
written permission from Hewlett-Packard. 


4-7, PERFORMANCE TESTS. 


4-8. The following test verify that your instrument is 
operating within the specifications outlined in Table 1-1 of 
this manual. None of these tests require access to the 
interior of the instrument. If it has been determined, after 
completing the Performance Tests, that the instrument does 
not meet one or more of its specifications contact your 
nearest -hp- Sales and Service Office. See Appendix B for 
office locations. 


NOTE 


Do not connect the Model 59401A to the Bus 
for any of the following Performance Tests. 


}100 ohm load for each ‘‘bus’’ line} See Figure 4-1 


4-9. Display Indicator Test. 

DESCRIPTION: 

This procedure tests the operation of the Model 59401A 
front panel display indicators and individual LED’s in the 
numeric display. 

RECOMMENDED TEST EQUIPMENT: 


This test does not require the use of any test equipment. 


a. Set the lower row of switches to the ‘‘0” position. 
Set the upper switches as follows: 


LOUIE a Aoi tore el teen tow toate Ra ae edane ON 
DSROMEG sion ets Geese ae ue Peart 3 
PRI IN seed ewan aca rene wana eau a ate ie ea taes OFF 
MEMORY, FORWARD/REVERSE ........ . 
MEMORY, CLEAR/ON/OFF .......... OFF 
COT, a ieaPned Salamone hd Bence Gears Geese d OFF 
PAIS TIEN ett asians ig Breath cee thah oe TALK 
PAST/SLOW/ HALL 2 »-05sta seco eae HALT 


*Does not apply to test 


b. Set the DIO switches as indicated in each step of 
Table 4-2. Observe that all LED’s necessary to make up the 
character or numeral listed in the “Display” column of 
Table 4-2 light properly. 


c. Switch the MEMORY, CLEAR/ON/OFF switch to 
ON. The BUS indicator should go off and the MEMORY 
indicator should come on. The numeric display should 
show memory location “31”. 


d. Momentarily switch the MEMORY, CLEAR/ON/ 
OFF switch to CLEAR. The numeric display should show 
an octal code of “Q00”. There should be no ASCII 
character displayed. All indicators except the MEMORY 
indicator should be off. 


Table 4-2. Numeric Display Test. 
ASCII Octal 
Character Code 


DIO Switch Settings 
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e. Momentarily switch the MEMORY, FORWARD/ 
REVERSE switch to FORWARD. The numeric display 
should show memory location “00”. Momentarily switch 
the FORWARD/REVERSE switch to REVERSE. The 
numeric display should again show memory location “31”. 
Hold the switch in the FORWARD position. The memory 
location numbers should automatically increase from O00 
through 31 at a 2 character per second rate. Hold the 
switch in the REVERSE position. The memory location 
numbers should automatically decrease at a 2 character per 
second rate. Switch the CLEAR/ON/OFF switch to OFF. 


f. Switch the SRQ, EOI, and ATN switches to the ‘‘1”’ 
position. The corresponding display indicators should light. 
Return the SRQ, EOI, and ATN switches to the ‘‘0”’ 
position. 


g. Switch the SRQ/IFC switch to SRQ. The SRQ 
indicator should light. Switch to IFC and observe that the 
IFC indicator lights. 


h. Switch the REN switch to REN and observe that the 
REN indicator lights. Return the REN switch to OFF. 


i. Press the EXECUTE button and observe that the 
DAV indicator lights. . 


j. Switch the TALK/LISTEN switch to LISTEN. The 
NDAC indicator should light. 


k. Use a clip lead to connect the rear panel DAV and 
NDAC test points. Press and hold the EXECUTE button. 
Observe that the NRFD indicator lights. Remove the clip 
lead. 


ALL RESISTORS 
-hp- 0757-0401 
lOOn I/8W 


O 1D IN Io [OO [Bp [WwW iw [— 


mw |= jo 


CONNECTOR 
-hp- 1251 - 0293 


AMPHENOL 


ais la 


Part No. 
57-30240(383) 


A [om 


59401- B - 3835 


Model 59401A 


4-10. Switch Register T est. 
DESCRIPTION: 


This procedure tests the operation of the front panel 
control switches and the corresponding rear panel outputs. 


RECOMMENDED TEST EQUIPMENT: 


Digital Voltmeter, -hp- 3476 
DC Power Supply, -hp- 6213A 
Test Load, See Figure 4-1 


a. Set the lower row of switches to the “0” position. 
Set the upper switches as follows: 


JOLIN Eis Somsetneoieace au eee tr Se Geto ON 
SIRO TC ac fe aa croretn andi avandes acamendeed i 
REIN sae di recacdn ne auntie eee Gee ae Sees OFF 
MEMORY, FORWARD/REVERSE ........ : 
MEMORY, CLEAR/ON/OFF .......... OFF 
COME ietisd seminal aa anid eos et ¢ OFF 
TALK] LISTEN wacergud deo atehees heim TALK 
PAST /SLOW HALT siiseedesnGoedecas HALT 


*Does not apply to test 


b. Connect the ground lead of the voltmeter to the 
ground lug on the rear panel of the 59401A. Measure the 
voltage of each test point on the printed circuit board 
which extends through the rear panel. These readings must 
be between + 2.4 and + 5.0 V dc. 


c. Set all lower switches to the “X”’ position and again 
measure the rear panel test points. The voltage readings 
should be the same as those measured in Step b. 


Figure 4-1. Test Load Construction. 
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d. Adjust the Power Supply for an output of +5 V dc. 


e. Connect the Test Load, described in Figure 4-1, to 
the rear panel “HP-IB’ connector. Connect the Test Load 
ground lead to the negative output of the Power Supply 
and the + 5 lead to the positive output. 


f. Set all lower switches to the “1”’ position. 


g. Connect the Voltmeter common lead to the ground 
lead of the Test Load (negative output of the power 
supply). Measure the rear panel test points DIO 1 through 8 
and SRQ, EOI, and ATN. The voltage readings must be less 
than +0.4V dc. Return all lower switches to the “0” 
position. Ts 


h. Hold the SRQ/IFC switch in ‘the IFC position and 
measure the IFC test point. The voltage reading must be 
less than + 0.4 V de. 


i. Switch the REN switch to REN and measure the REN 
test point. The voltage reading must be less than + 0.4 V dc. 


j. Press the EXECUTE button and measure the DAV 
test point. The voltage reading must be less than + 0.4 V dc. 


k. Switch the TALK/LISTEN switch to LISTEN and 
measure the NDAC test point. The voltage reading should 
be less than + 0.4 V dc. 


l. Use a clip lead to connect the rear panel DAV and 
NDAC test points. Press and hold the EXECUTE button. 
Measure the NRFD test point. The voltage reading should 
be less than +0.4V dc. Remove the clip lead and 
Voltmeter test leads. 


m. Switch the TALK/LISTEN switch to TALK, the 
DIO 1 switch to “1”, the COMP switch to ON, and the 
FAST/SLOW/HALT switch to SLOW. The numeric display 
should begin at memory location ‘00’, count to memory 
location “31” and then halt. Press the EXECUTE button. 
The 59401A should repeat this sequence. 


n. Remove the Test Load from the 59401A. 


4-11. Talk Mode Tests. 
DESCRIPTION: 


This procedure tests the response time of the S59401A 
“Handshake” signals when the 59401A is used in the “‘talk”’ 
mode. 


NOTE 


For a description of the “HP—IB Handshake’”’ 
signals, refer to the Hewlett-Packard Interface 
Bus Abbreviated Description which can be pur- 
chased through your local Sales and Service 
Office under part number 5955-2903. 
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RECOMMENDED TEST EQUIPMENT: 


Function Generator, -hp- Model 3310A 
Oscilloscope, -hp- Model 180C 


a. Set the lower row of switches to the “0” position. 
Set the upper switches as follows: 


LINE 35 aa tei ieeitasdeeaeadaenks ON 
SROHD C34 23.41 Anse ne aeeeeeaetaear ‘i 
REIN, 5.2 osetia tg ek Goon eee ave eek gear e aes OFF 
MEMORY, FORWARD/REVERSE ........ - 
MEMORY, CLEAR/ON/OFF .......... OFF 
COME. sna teeny aren iow os Bal ae eee Oe tears OFF 
TANK LISTEN 2-5 atari utaeca darmartone TALK 
FAST /SLOW/HALGE wi suveaeS evasion FAST 


*Does not apply to test 


b. Set the controls of the Function Generator to obtain 
a 100 kHz square wave. Adjust the OUTPUT LEVEL 
control for minimum output. 


c. Set the Oscilloscope controls for a vertical sensitivity 
of 2 volts per centimeter, a horizontal sweep speed of 100 
nanoseconds per centimeter, and a positive going internal 
trigger from the channel ““B” amplifier. 


4-12. Talker Response to NDAC. 


a. Connect the Function Generator SYNC OUTPUT to 
the 59401A rear panel NDAC test point and the HIGH 
output to the NRFD test point. Adjust the OUTPUT 
LEVEL and DC OFFSET controls to obtain an amplitude 
of 0 to+ 5 V at the HIGH OUTPUT connector. 


b. Connect channel “A” of the Oscilloscope to the 
59401A DAV test point, and the channel “B” input to the 
NDAC test point. 


c. The Oscilloscope display should be similar to that 
shown in Figure 4-2. The time between the positive going 
edge of the NDAC signal and the positive going edge of the 
DAV signal must be less than 700 nanoseconds. 


yes 


100 ns/cm 


Figure 4-2. Talker Response to NDAC. 
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Zs 


100 ns/cm 


Figure 4-3. Talker Response to NRFD. 


4-13. Talker Response to NRFD. 


a. Remove the Oscilloscope channel “B” input from the 
59401A NDAC test point and connect it to the NRFD test 
point. 


b. The Oscilloscope display should be similar to that 
shown in Figure 4-3. The time between the positive going 
edge of the NRFD signal and the negative going edge of the 
DAV signal must be less than 700 nanoseconds. Remove 
the Function Generator leads from the 59401A. 


4-14. DAV Delay to ATN. 
a. Switch the FAST/SLOW/HALT switch to HALT. 


b. Switch the MEMORY, CLEAR/ON/OFF switch to 
CLEAR and release. The memory should now be ON as 
indicated by the MEMORY indicator. 


c. Switch the DIO 1 switch to the “1” position and 
momentarily press the EXECUTE button. This loads the 
octal code “001” in memory location 31. 


d. Switch the DIO 1 switch to ‘‘0’’, the ATN switch to 
“1”? and momentarily press the EXECUTE button to load 
ATN in memory location O00. 


e. Switch the DIO 1 switch to the “1” position and 
momentarily press the EXECUTE button to load octal code 
001°’ and ATN in location 01. 


f. Switch the MEMORY, CLEAR/ON/OFF switch to 
OFF and the ATN switch to “‘0”’. 


g. Connect the Oscilloscope external trigger input to 
the 59401A COMPARE OUTPUT connector and set the 


scope to trigger on a positive going external signal. 


h. Remove the Oscilloscope channel “‘B”’ input from the 
NRED test point and connect it to the ATN test point. 


i. Switch the FAST/SLOW/HALT switch to FAST. 
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j. With the Oscilloscope sweep speed set to 200 nano- 
seconds per centimeter, the display should be similar to 
that shown in Figure 4-4. The time between the negative 
going edge of the ATN signal and the negative going edge of 
the DAV signal should be greater than 1 microsecond. 


200 ns/cm 


Figure 4-4. DAV Delay to ATN. 


4-15. DAV Delay to Data. 


a. Remove the Oscilloscope channel “‘B” input from the 
ATN test point and connect it to the DIO 1 test point. 


b. Set the Oscilloscope to trigger on a negative going ex- 
ternal signal. 


c. Switch the ATN switch to the “1” position. 

d. The Oscilloscope display should be similar to that 
shown in Figure 4-5. The time between the positive going 
edge of the DIO 1 signal and the negative going edge of the 


DAV signal must be greater than 500 nanoseconds. 


e. Remove all test equipment connections. 


200 ns/cm 


Figure 4-5. DAV Delay to Data. 
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4-16. Listen Mode Tests. 
DESCRIPTION: 


This procedure tests the response time of the 59401A to 
“Handshake” signals when it is used in the “‘listen”’ mode. 


RECOMMENDED TEST EQUIPMENT: 


Function Generator, -hp- Model 3310A 
Oscilloscope, -hp- Model 180A 

DC Power Supply, -hp- Model 6213A 
Test Load, See Figure 4-1 


a. Set the lower row of switches to the “0” position. 
Set the upper switches as follows: 


MEMORY, FORWARD/REVERSE ........* 
MEMORY, CLEAR/ON/OFF ..........OFF 
TALK LISTEN sues sen sere asus sls LEN 
FAST/SLOW/HALT ...........+.++.++ PAST 


*Does not apply to test 


b. Set the controls of the Function Generator to obtain 
a 100 kHz square wave. Adjust the OUTPUT LEVEL 
control for minimum output. 


c. Set the Oscilloscope controls for a vertical sensitivity 
of 2 volts per centimeter, a horizontal sweep speed of 100 
nanoseconds per centimeter, and a negative going internal 
trigger from the channel “B” amplifier. 


d. Adjust the Power Supply for an output of +5 Vdc. 


e. Connect the Test Load described in Figure 4-1, to the | 


rear panel “HP-IB’ connector. Connect the Test Load 
ground lead to the negative output of the Power Supply 
and the + 5 lead to the positive output. 


4-17. Listen Accept Time Test. 


a. Connect the Function Generator HIGH output to 
the DAV test point and adjust the OUTPUT LEVEL and 
DC OFFSET controls for an amplitude of 0 to + 5 V at the 
HIGH output connector. 


b. Connect the Oscilloscope channel “A” input to the 
NDAC test point and the channel “B” input to the DAV 
test point. 
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c. The Oscilloscope display should be similar to that 
shown in Figure 4-6. The time between the negative going 
edge of the DAV signal and the positive going edge of the 
NDAC signal must be less than 750 nanoseconds. 


100 ns/cm 


Figure 4-6. Listen Accept Time Test. 


4-18. Listen Ready Time Test. 


a. Remove the Oscilloscope channel “‘A”’ input from the 
NDAC test point and connect it to the NRFD test point. 


b. Set the Oscilloscope to trigger on a positive going 
internal trigger. 


c. The Oscilloscope display should be similar to that 
shown in Figure 4-7, The time between the positive going 
edge of the DAV signal and the positive going edge of the 
NREFD signal must be less than 750 nanoseconds. 


d. Remove all test equipment connections. 


100 ns/cm 


Figure 4-7. Listen Ready Time Test. 
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PERFORMANCE TEST CARD 


Hewlett-Packard Model 59401A Tests Performed by 
Bus System Analyzer Date 
Serial No. 


DISPLAY INDICATOR TEST 


Step 
Proper LED's 
ASCII Octal Light 

Character Pass Fail Code Pass Fail Pass Fail 
None ee eee 000 a co eR TP 
$ ee eee I eee ee eee eet 
None eee. + ee 366 oe. ee ee eee 
None pee Vodedea 377 mec ee ee At 
| ee ee ee 111 ees. aac, Goeeeee’ “ees 
H 110 Reet ‘eee. ‘Aa. Cas 


peers wee. «2 SA 


c. The BUS indicator must go off. Pass Fail 

The MEMORY indicator must go on. Pass Fail 

The numeric display must show memory location 31. Pass Fail 
d. The numeric display must show an octal code of 000. Pass Fail 


There must be no ASCI! character displayed. Pass Fail 


All indicators, except the MEMORY indicator, must be off. Pass Fail 


e. The memory advances to location 00. Pass Fail 
The memory returns to location 31. Pass Fail 
The memory automatically counts forward. Pass Fail 
The memory automatically counts backward, Pass Fail 


f. TheSRQ, EOI, and ATN indicators must light when the corresponding switches are in the ‘1’ position. SRQ, Pass Fail 


EOI,Pass ws Fail 


ATN, Pass Fail 


g. The SRQ and IFC indicators must light when the SRQ/IFC switch is in the appropriate position. SRQ, Pass Fail 


IFC, Pass Fail 


h. The REN indicator must light when the REN switch is set to REN. Pass Fail 


The DAV indicator must light when the EXECUTE button is pressed. Pass Fail 


1 


PERFORMANCE TEST CARD (Cont'd) 


j. The NDAC indicator must light when-the TALK/LISTEN switch is in the LISTEN position. Pass Fail 


k. The NRFED indicator must light when the DAV test point is connected to the NDAC test point and the EXECUTE button is pressed. 


Pass Fail 


SWITCH REGISTER TEST 


Step 

b. All rear panel test points must measure between + 2.4 and + 5.0 V dc. 
Test Test 
Point Pass Fail Point Pass Fail 
DIOL? ees. et PN: Jugs eee 
DIO2. -Ssiase oe EOI eee 
DIOS: jesse. sees SRO. gases: aia 
DIO4 copes fe REN. caste tee 
DIOS. - gees eee IFC ee eee 
DIOG~ cts. . bo NDAG? scetcete.. ees 
DIOP? pots Shee NRED? eos te 
DIOS. gates. “eee DAN vase ieee 

Cc. All readings must remain within the limits in Step b. 

g. The following test points must measure less than + 0.4 V dc when the corresponding switches are set to “1”. 
Test | Test 
Point Pass Fail Point Pass Fail 


DIO}. eee eID. Gee 
DIO2: aes Sees -DIOS? ee ees 
DIOS: dees. cee ATING Ae eee 
DIO4 =o SO ti(‘<i~zO LCL 
DIOS: eee ee SRO eee ee 


DIO ——— 9 §s-§ —_— 


. The IFC test point reading must be less than + 0.4 V dc when the SRQ/IFC switch is held in the IFC position. Pass Fail 
The REN test point must measure less than + 0.4 V dc when the REN switch is set to REN. Pass Fail _ 
The DAV test point must measure less than + 0.4 V dc when the EXECUTE button is pressed. Pass Fail 223 
k, The NDAC test point must measure less than + 0.4 V dc when the TALK/LISTEN switch is set to LISTEN. Pass Fail 


The NRFD test point must measure less than + 0.4 V dc with the DAV test point connected to the NDAC test point and the EXECUTE 


Fail 


button pressed, Pass 


PERFORMANCE TEST CARD (Cont'd) 


m. The memory location must automatically advance to location 31 and halt. Pass F ail 


This step must repeat when the EXECUTE button is pressed. Pass Fail 


TALKER RESPONSE TO NDAC 


The time between the positive going portion of the NDAC signal and the positive going portion of the DAV signal must be less than 


700 nanoseconds. Pass F ail 


TALKER RESPONSE TO NRFD 


The time between the positive going portion of the NRFD signal and the negative going portion of the DAV signal must be less than 


700 nanoseconds, Pass Fail 


DAV DELAY TO ATN 


The time between the negative going portion of the ATN signal and negative going portion of the DAV signal must be greater than 


1 microsecond, Pass Fail 


DAV DELAY TO DATA 


The time between the positive going portion of the DIO1 signal and the negative going portion of the DAV signal must be greater 


than 500 nanoseconds, Pass Fail 


LISTEN ACCEPT TIME TEST 


The time between the negative going portion of the DAV signal and the positive going portion of the NDAC signal must be less than 


750 nanoseconds, Pass Fail 


LISTEN READY TIME TEST 


The time between the positive going portion of the DAV signal and the positive going portion of the NRFD signal must be less than 


750 nanoseconds, Pass Fail 


These servicing instructions are for use by trained service 
personnel only. To avoid electrical shock, do not perform 


any servicing other than that contained in the operating 
instructions unless you are trained to doa so. 
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Figure 5-1. +5 Volts Adjustment Connections to A1 Board. 
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SECTION V 
MAINTENANCE 


5-1. INTRODUCTION. 


5-2. This section describes how to make all necessary 
adjustments to the Model 59401A. If the instrument fails 
to respond satisfactorily to these adjustments, refer to Sec- 
tion VII for troubleshooting information. 


5-3. TEST EQUIPMENT REQUIRED. 
5-4. Table 5-1 shows test equipment required. Hewlett- 
Packard instruments are recommended but any instruments 


with rated accuracy are acceptable. 


Table 5-1. Required Test Equipment. 


Digital Voltmeter | + .3% of Reading + one | -hp- Model 3476A DMM 
digit on 11 V scale 
-hp- Model 11002A 


Meter Leads Banana probes on one 
end, alligator clips on 
the other 


5-5. ADJUSTMENTS. 


5-6. + 5 Volt Power Supply. 


5-7. This procedure explains how to adjust the + 5 volt 
power supply. It is to be performed by qualified service 
personnel only. The adjustment is unnecessary if + 5 volts 
is equal to + 5.1 + .1 volts. 


a. Remove power from the Model 59401A. 


WARNING 


Failure to perform Step a could result in electri- 
cal shock to service personnel or damage to the 
Model 59401A. 


b. Remove the top cover of the Model 59401A using a 
large Phillips screwdriver. 


c. Remove the 6 Phillips head retaining screws from the 
edges of the top printed circuit board A3. 


d. Gently, with fingertips, move the A3 board, now 


loose, toward the rear of the instrument so that its front 
end disengages from the connector. 


e. Gently lift and tilt sideways the A3 board and 
remove it from the instrument. 


f. Power is still removed. 
g. Properly connect meter leads into meter’s voltage 
terminals. The leads should have alligator clips on the dang- 


ling ends. Ensure the black lead enters the meter’s low 
terminal. 


h. Set the meter to the 10 volt range. 


i. Attach the black lead to the “GND” pin and the red 
lead to the + 5 V pin on the Al board as shown in Figure 
5-1. | 


j. Turn on the meter. 

k. Apply power to the Model 59401A. 

1. Using a medium, flat bladed, insulated screwdriver, 
adjust R12 (see Figure 5-1) until the meter reads + 5.1 volts 
lL VON 

m. Remove power from the Model 59401A. 

n. Turn off the meter. 


o. Remove the meter leads. 


p. Carefully install the A3 board and plug it into its 
connector. 


q. Install the A3 board’s 6 retainer screws and tighten 
them snugly. 


r. Replace the Model 59401A top cover and tighten its 
fastening screw snugly. 


s. Return the Model 59401A to use. 


t. Check the + 5 volt supply every six months for the 
proper voltage. 


5-8. There are no other adjustments required. 
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SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION. 


6-2. This section contains information for ordering replace- 
ment parts. Table 6-1 lists in alphanumeric order their 
reference designators and indicates the description, -hp- 
Part Number of each part, together with any applicable 
notes, and provides the following: 


a. Total quantity used in the instrument (Qty column). 
The total quantity of a part is given the first time the part 
number appears. 


b. Description of the part. (See list of abbreviations 
below.) 


c. Typical manufacturer of the part in a five-digit code. 
(See Appendix C for list of manufacturers.) 


d. Manufacturers part number. 


6-3. Miscellaneous parts are listed at the end of Table 6-1. 
6-4. ORDERING INFORMATION. 


6-5. To obtain replacement parts, address order or inquiry 
to your local Hewlett-Packard Field Office. (See Appendix 


B for list of office locations. Identify parts by their 
Hewlett-Packard part numbers. Include instrument model 
and serial numbers. 


6-6. NON-LISTED PARTS. 
6-7. To obtain a part that is not listed, include: 


Instrument model number. 
Instrument serial number. 
Description of the part. 

Function and location of the part. 


aoe 


6-8. PARTS CHANGES. 


6-9. Components which have been changed are so marked 
by one of three symbols; ie., A, A with a letter subcript, 
eg., Ag, or A with a number subscript eg., A18. A A with 
no subscript indicates the component listed is the preferred 
replacement for an earlier component. A A with a letter 
subscript indicates a change which is explained in a note at 
the bottom of the page. A A with a number subscript 
indicates the related change is discussed in backdating 
(Section VIII). The number of the subscript indicates the 
number of the change in backdating which should be 
referred to. 


Standard Abbreviations. 


[ ABBREVIATIONS 
AG ee Se ete ee See OL hen Ga’ silver HZ...........005 hertz (cycle(s) persecond) NPO ..:............. negative positive zero. Sl... ke cece ee eee slide 
AL ities We as Oa eke GAA eB aluminum (zero temperature coefficient) SPDT ............ single-pole double-throw 
Pri 4c eee 8 ae Ng a ampere(s) ID... ... ee eee eee eee inside diameter ns ........... nanosecond(s) = 10°9 seconds SPST .............. single-pole single-throw 
PRU 8 ctl a aN e cw ceases BERD lt iw ae, eae gold impg ........ ccc cece ee ee eee impregnated nsr.............. not separately replaceable 
INGO) ta Bicaw esac ewes incandescent Te viet litice: hare ete ees 3 of suspen ta arses oe Bee tantalum 
Ce rersiah, hag ayes ae ai tee tek eee capacitor INS... .. ee eee insulationied): 82-3 2040% onte Aiwa veas tedudarees ohm(s) TC... .........000% temperature coefficient 
COP ao iwitte Pose eee ee Fa ewe Rees ceramic ODO! i ieee eee ae order by description TiO0d................ 00s, titanium dioxide 
ROBE sn. dareh aan. e needs. xis coefficient kQl.............00. kilohm(s) =10t3 ohms OD ..........0.. cae eee outside diameter tog ............... Mg ena de anonty Bird a he toggle 
COM es Phan Sab hae wale where eo Oe common kHz............0005 kilohertz = 10+3 hertz MOM Say Sites ea beta exeohavean hee wt tolerance 
COMP siden cca etree aw 2h ts, Maes enters composition Pik teri fed A heedead <Papeidiat Bia ak cee ae bm peak. - tnt ice 8 lea dios sea dnd Seiwa RP eee trimmer 
CONN: Af ventana wpe hed ween CONnNSCHORN Lis ceed tow ld Mena reer aint aks (NGUCION (PA Siedas s aeu wees eee ws spicoampere(s) TSTR ........cccc cece ce eeees transistor 
WN ois Rede aod eee ord Ge ea oe od linear taper PC ....... ee ee printed circuit 
(oC) ee ea ee Re ee TORE ee deposited ‘log.............0-eee eee logarithmic taper pF ............... picofarad(s) 10°12 farads Vo... ccc eee ee eeene volt(s) 
BRD a babe tepkts double-pole double-throw DIV were ante d waa haled peak inverse voltage vacw..... alternating current working voltage 
DPST) esx cvntotas double-pole single-throw mA ......... milliampere(s) = 10°3 amperes p/O ........ cc cece cece e eee Part-Ol:- Vals sg osca dee e hoe oie baba wake variable 
IE 8.2 gel Pag arate ea Re megahertz = 10+6 hertz pos ................5- Sea Pagta verte position(s) vdew......... direct current working voltage 
Glebe eaeraso'p te rennet ae ee electrolytic ™ Es ce Sh saci Sage megohm(s)-10+t6 ohms poly ............ cece eee eee polystyrene 
GNCAD! ok eg daar ek eww ead was encapsulateu Tet fIM 2... ee ee ee metal film pOt ........... cece eee ee potentiometer” Wows csensds ahead Simi ae wee ats watt(s) 
MUTE nS diode ds se eee Re ghia hd manufacturer P-P ..... ee eee te ee peak-to-peak W/ ...... ee eee eee ee eens with 
Pega athe betas eae here ts Solent ance aehenitarte lace: farad(s). “M8 4.224 oc wveied shaw dese millisecond ppm ............ cee eee parts per million wiv ............... working inverse voltage 
PER oe et oust field effect transistor Mtg ......... 0... eee ee ee eee mounting prec........ precision (temperature coeffient, W/O ........ 0. cece ccc wee eee as without 
fxd .......0.. el ee ne Mate fixed nV. we ee eee eee ee millivolt(s) = 10° volts long term stability and/or tolerance) ww ........ cee ee eee eee aes wirewound 
MES bee tes ae Gree ale tes microfarad(s) 
GaAS nit 6 keira Oa eintend gallium/arsenida’ PS: so... cveccaacesat eenees microsecond(s) RR... .. ee cee eee eee eee eee resistor 
(C] | fe ee en gigahertz = 10+9 hertz UV... 2. eee eee microvolt(s) = 10-6 volts Rh....... 0... eee eee eee ees rhodium ; 
GU BG takic tout? ated of ot gi. en quard(ed) > MY «220s ous eS Saw vedas eet ead Mylar(R) SM Sci 5. oe cy the dee viata root-mean-square“ --+--+---- optimum value selected at factory, 
Gia ik oh ee eee ee germanium ROU Aaya oti ots ns eh ea ood date ee rotary average value shown (part may be omitted) 
BAA ccrcr gh oe tind 4 kercad hed baie’ ground(ed) nA....... _.... Nanoampere(s) = 10°9 amperes Meer wciac ee end no standard type number assigned 
NM 6 bln on GM see Pech eee nonmally.closed. SO sts. 56a ucuantadeveoteands selenium selected or special type 
Yi coy ete Lig win eater eae hentylies) , Nemccisetieka aden ca eens? fasta aes MEOW. SHC y 2s Sauce chan eh acne eo section(s) 
Gs spect e:beiae ae Bivweeee Bee eee mereuiy. ONO? wows seis Sou awe sle aes normally Open: St 20s eo sees conte oriasaastes silicon ) Dupont de Nemours 
DESIGNATORS 
PS Sethe ete ee ea tac WORE a alee ae A assembly: elec ath bead ete Goes eek Ras. bilteg”, Weary aa ie peat eR ere en Pe a dae transistot “VS.¢. ew otters ewes terminal strip 
Boos Hee we owiehe aan d eae Sea motor. CHR Sec ees eee aren Ge eee oe heater OCR ay3. wi ee dees bade cals transistor-diode VU... ... eee eee ee eee microcircuit 
Bcc ccd et at Bauacels wate Mae aces battery: WC: acid otek bbe PS integrated circuit Roi... . kee ee ee ee ee resistor V..... vacuum tube, neon bulb,photocell, etc. 
C kinase hota ee eons capacitor, Jo wesisawleck o hak deo Pees wk Bete Jack RY sei cee cette eae eae ENEEANSTORS GWA Gti heise ate MA Ri 2 ey Peg be eas Gen cable 
Ki Saket a Ss ete aca Mott Aree ae eS ee ates relay -Geceien dee iecdwe hese bow Page hie ee SWITCH! (Xana, Fa ielew ald Ses detec tes ane Sue Based owed socket 
Le caca wants, Wotetore: Waites a taro wean Mina inductor To awe ewe eed ee es ores transformer XDS ......... 2.0: cece ee eee lampholder 
Mh) soy ele CA eee eS meter TBeie is ee eee eee ees terminal board XF ..... eee ee ee es fuseholder 
MP Hog) eer son heeNetoat h hie mechanical part TC ........ ce ee cece eee thermocouple YY... ce ee eee ee ee ne crystal 
Pee arenate eed ics Aid lalbgerdsaMaeanat es hands Sue engin as Plg? TP ici Mela sete aes Feed test point) Zoos o4. 4 eo dine wads dee ea SA network 
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Section VI | Model 59401A 
Table 6-1. Replaceable Parts 


REFERENCE +hp- | | 
DESIGNATOR | PART NO. | canines | MER. PART NO. 


ASSEMBLIES 
PC ASSEMBLY—MOTHER BOARD 


59401—66501 28480 | 59401—66501 


28480 59401—66502 


59401—66502 PC ASSEMBLY—FRONT PANEL BOARD 


PC ASSEMBLY—CONTROLLER BOARD 28480 59401—66503 


59401—66503 


No Part No.* TRANSISTOR MOUNT ASSEMBLY 


No Part No.* REAR END ASSEMBLY 


No Part No.* FRONT END ASSEMBLY 


MECHANICAL AND OTHER PARTS 


No Part No.* 


*See Parts Breakdown 
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Model 59401A Section VI 
Table 6-1. Replaceable Parts (Cont’d) 


REFERENCE hp of | Weis 4 
DESIGNATOR | PART NO. nia a MFR. PART NO. 


Al -59401—66501 A1 PC ASSEMBLY—MOTHER BOARD 59401—66501 


A1C1 
A1C2 
A1C3 
AiC4, C5 


A1C6 
A1C7 
A1C8 
A1C10 
A1C11, C12 


A1C102* 


A1C103, C104 
A1C105—107 


A1C201 
A1C202 


A1C203—C207 


A1C301 


A1C401—C405 


A1CR1 
A1CR2 
A1CR3 
AiCR4—7 
A1CR8 
AiCR101 


A1iJ111—J113 


A1iL2 
A1L3 


AIMP1, MP2 
AIMP3 


A1iPC1 


A1Q1 
A1Q2 
A103 


AiR1 
A1R2 
A1R3 
A1R4 
A1R5 


A1R6 
A1R7 
A1R8& 
A1R9 
A1R10 


A1iR11 
A1R12 
A1R13 
A1R14 
A1R15 


A1R101—111 


A1R112 
A1R115 
A1R117 
A1R118 


0180—0549 
0180—1861 
0160—0161 
0150—0084 


0160—0167 
0180—0291 
0180—0113 
0180—0159 
0180—0113 


0160—2204 


0180—1704 — 


0150—0093 
0160—2207 
0160—2199 


0150—0093 


0150—0093 
0150—0093 


1902—3205 
1902—3182 
1901—0511 
1901—0050 
1902—3188 
1902—3085 


1200—0474 


9100-3232 
9100—3231 


0380—0160 


59401—01203 
59401—26501 


1853—0051 
1854—0039 
1854—0071 


0683—1025 
0757—0411 
0683—2015 
0683—1015 
0698—3279 


0698—4431 
0683—2215 
0683—3015 
0683—0275 


. 0683—2205 


0683—3915 
2100—1772 
0683—1035 
0683—5115 
0683—0395 


0683—5115 
0683—1025 
0683—5115 
0757—0413 
0683—2725 


CAPACITOR—FXD 4500 uF t+ 25% 30 V 
CAPACITOR—FXD 27 uF +t 10% 10 V 
CAPACITOR—FXD .O1uF + 10% 200 V 
CAPACITOR—FXD .1 uF +80—20% 100WVDC 


CAPACITOR—FXD .082 uF + 10% 200 V 
CAPACITOR—FXD 1 uF + 10% 35 V 
CAPACITOR—FXD 100 uF +20—15% 30 V 
CAPACITOR—FXD 220 uF + 20% 10 V 
CAPACITOR—FXD 100 uF +20—15% 30 V 


CAPACITOR—FXD 100 pF + 5% 300 V 
CAPACITOR—FXD 47 uF + 10% 6V 
CAPACITOR—FXD .01uF +80—20% 100 V 
CAPACITOR—FXD 300 pF ¢ 5% 300 V 
CAPACITOR—FXD 30 pF + 5% 300 V 


CAPACITOR—FXD .01 uF +80—20% 100 V 
CAPACITOR—FXD .01 uF +80—20% 100 V 
CAPACITOR—FXD .01 uF +80—20% 100 V 


DIO—BKDN 15 V 
DIO—BKDN 12.1 V 
DIO—SI IN3889R 
DIO—SI 
DIO—BRDN 12.7 V 
DIO—BKDN 4.75 V 


14 PIN SOCKET IC 


CHOKE 40 uH 
CHOKE 180 uH 


STANDOFF—RVT—ON 
BRKT—DIODE MTG FOR CR3 


PC BD—MOTHER 


XSTR—2N4037 
XSTR SI NPN 
XSTR—SI NPN 


RESISTOR—FXD 1000 Q .05 
~RESISTOR—FXD 332 Q .01 
RESISTOR—FXD 200 Q .05 
RESISTOR—FXD 100 2 .05 
RESISTOR—FXD 4990 Q .01 


RESISTOR—FXD 2050 Q .01 
RESISTOR—FXD 220 Q .05 
RESISTOR—FXD 300 2.05 
RESISTOR—FXD 2.7 Q .05 
RESISTOR—FXD 22 Q .05 


RESISTOR—FXD 390 2 .05 
RESISTOR—VAR 500 Q .05 
RESISTOR—F XD 10 K .05 1/4W 
RESISTOR—FXD 510 2 .05 
RESISTOR—FXD 3.9 Q .05 


RESISTOR—FXD 510 Q .05 
RESISTOR—FXD 1000 Q .05 
RESISTOR—FXD 510 Q .05 
RESISTOR—FXD 392 Q .01 
RESISTOR—FXD 2700 Q .05 


150D276 X9010B2 
292P10392 
0150—0084 


292P82392 

150D105X9035A2 
109D107C2030T2 
150D227X0010S2 
109D107C2030T2 


RDM15F101J3C 
150D476 X9006B2 
0150—0093 
0160—2207 
0160—2199 


0150—0093 
0150—0093 
0150—0093 


SZ 10939—233 
$Z10939—206 
1IN3889R 
1901—0050 

SZ 10939—213 
SZ 10939—89 


1200—0474 


9100—3232 
9100—3231 


0380—0160 
59401—01203 


59401—26501 


2N4037 
2N3053 
1854—0071 


CB1025 
C4—1/8—TO—332R—F 
CB2015 
CB1015 
C4—1/8—TO—4991—F 


C4—1/8—TO—2051—F 
CB2215 
CB3015 
CB27G5 
CB2205 


CB3915 
CT—100--4 
CB1035 
CB5115 
CB39G5 


CB5115 
CB1025 
CB5115 
C4—1/8—TO—392R—F 
CB2725 
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Section VI 


Table 6-1. Replaceable Parts (Cont'd) 


Model 59401A 


REFERENCE hp- xmas | 
DESIGNATOR | PART NO. DESCRIPTION MER. PART NO. 


6-4 


A1R119 
A1R122, 123 
A1R125, 126 
A1R201, 202 
A1iR203 


A1R204 
A1R205 
A1iR206—214 
A1R215—225 
A1R226 


A1R301—310 
A1R401—422 


A1U1 


A1U101 
A1U102 
A1U103 
A1U104, 105 
A1U106 


A1U107—109 
A1U110 
A1U111—113 
A1U201 
A1U202 
A1U203 


A1U204 
A1U205 
A1U206—208 
A1U209 
A1U210 


A1U211 
A1U212 
A1U213 
A1U214 
A1U215—217 


A1U301—303 
A1U304 
A1U401—411 
A1U412 
A1U413 


A1U414 
A1U415 
A1U416 
A1U418 
A1U419 


A1U420 
A1U421 


A1W1 


0683—2725 
0683—1005 
1810—0136 
0683—1035 
0683—1025 


0683—5115 
0683—1025 
0683—2725 
0683—5115 
0683—2725 


0683—1015 
0683—2725 


1820—0196 


1820—0621 
1820—1056 
1820—0583 . 
1820—0618 
1820—1053 


1820—0506 
1820—0621 
1820—1335 
1820—0579 
1820—1141 
1820—0233 


1820—0054 
1820—0233 
1820—0628 
1820—0577 
1820—0618 


1820—0070 
1820—0281 
1820—0661 
1820—0301 
1820—0628 


1820—0506 
1820—0577 
1820—0583 
1820—0706 
1820—0054 


1820—0506 
1820—0904 
1820—0583 
1820—0506 
1820—0904 


1820—0583 
1820—0506 


59401—61601 


NO NO N= -— © i<e) 


— a a ae | 


A1 PC ASSEMBLY (CONT'D) 


RESISTOR—FXD 2700 2 .05 
RESISTOR—FXD 10 Q .05 
R—NETWORK 


RESISTOR—FXD 10 K .05 1/4 W 


RESISTOR—FXD 1000 Q .05 


RESISTOR—FXD 510 Q .05 
RESISTOR—FXD 1000 2.05 
RESISTOR—FXD 2700 22 .05 
RESISTOR—FXD 510 Q .05 
RESISTOR—FXD 2700 2.05 


RESISTOR—FXD 100 2 .05 
RESISTOR—FXD 2700 2 .05 


IC—U5R7723393 


IC—SN7438N 
IC—SN74132 
IC—DM74L00 
IC—DGTL SN7417N 
IC—SN 7414 


IC—DIGITAL 
IC—SN7438N 
IC—LINEAR 
IC—DGTL SN74123N 
IC—SN74185 
IC—SN74193N 


IC—SN7400N 
IC—SN74193N 

IC DGT—SN7489N 
IC—SN7416N 
IC—DGTL SN7417N 


IC—SN7430N 
IC—-DGTL SN74107N 
IC—QUAD SN7432N 
IC—SN7475N 

IC DGT—SN7489N 


IC—DIGITAL 
IC—SN7416N 
IC—DM74L00 
IC—DGTL—COMPTR 
IC—SN7400N 


IC—DIGITAL 
IC-DGTL—COMPTR 
IC—DM74L00 
IC—DIGITAL 

IC DGTL—COMPTR 


IC—DM74L00 
IC—DIGITAL 


CABLE ASSEMBLY—HP-IB 


CB2725 
CB1005 
1810—0136 
CB1035 
CB1025 


CB5115 
CB1025 
CB2725 
CB5115 
CB2725 


CB1015 
CB2725 


723HC 


SN7438N 
SN74132N 
DM74L00N 
SN7417N 
SN7414N 


N8266B 
SN7438N 
1820—1335 
SN74123N 
SN74185AN 
SN74193N 


SN7400N 
SN74193N 
SN7489N 
SN7416N 
SN7417N 


SN7430N 
SN74107N 
SN7432N 
SN7475N 
SN7489N 


N8266B 
SN7416N 
DM74LOON 
9324DC 
SN7400N 


N8&266B 
93L24DC 
DM74LO00N 
N8266B 
93L24DC 


DM74L00N 
N8266B 


59401—61601 


Model 59401A Section VI 
Table 6-1. Replaceable Parts (Cont'd) 


. REFERENCE “hp- 
DESIGNATOR | PART NO. DESCRIPTION MER. PART NO. 


A2 59401—66502 A2 PC ASSEMBLY—DISPLAY 59401—66502 


A2C1 0180—0197 CAPACITOR—FXD 2.2 uF 20 V 150D225X9020A2 


A2DS1, DS2 


A2DS3—DS12 


A2J1,J2 A 


A2MP1—MP4 


A2PC1 
A201, Q2 
A2R1—4 


A2S1—S11 
A2S12 
A2S13 
A2814, S815 
A2S16 


A2S17 
A2S18 
A2S19 


A2U1—U4 
A2U5 
A2U6—U8 
A2U9 


A2XA1, XA3 


1990—0482 DISPLAY—PAIR 1990—0482 
1990—0410 DIO—LIGHT EM 1990—0410 


1200—0696 SOCKET—IC 24 CONT DIP W-WRAP 1200-0696 


0380—0458 


59401—26502 


1853—0010 
0683—2725 


3101-1834 
3101—1843 
3101—1834 
3101—1621 
3101—1835 


3101—1836 
3101—1621 
3101—1836 


1858—0014 
1820—0495 
1858—0014 
1820—0495 


1251—3178 


SPACER—RIVET—ON 

PC BD—DSPL 

XSTR—SI PNP 
RESISTOR—FXD 2700 2 .05 


SW—TOGGLE 
SW—PUSHBUTTON 
SW—TOGGLE 
SW—-TGL DPDT 
SW-—TOGGLE 


SW—TOGGLE 
SW—TGL DPDT 
SW—TOGGLE 


PNP QUAD DRIVER 
IC—SN74154N 
PNP QUAD DRIVER 
IC—SN74154N 


CONN—PC EDGE 


0380-0458 
59401—26502 
1853—0010 
CB2725 


3101—1834 
3101—1843 
3101—1834 
3101—1621 
3101—1835 


3101—1836 
3101-1621 
3101—1836 


1858—0014 
9311DC 
1858—0014 
9311DC 


2VH43/1 & 12(079) 
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Section VI Model 59401A 
Table 6-1. Replaceable Parts (Cont'd) 


REFERENCE  chp- | | ; 
DESIGNATOR | PART NO. DESCRIPTION MFR. PART NO. pm 


A3 PC ASSEMBLY—CONTROLLER 59401—66503 


A3 59401—66503 


A3C1, C2 0150—0093 
A3C3 0180—1704 


CAPACITOR—FXD .01 uF 100 V 0150—0093 
150D476X9006B2 


A3C4 
A3C5 
A3C6 


A3C7—C14 
A3C15 
A3C16—C18 
A3C20 


A3C101—102 
A3C103, 104 Ata 


A3C105 
A3C106 
A3C107 
A3C108 Ata 


0160—2206 
0150—0093 
0150—0096 


0150—0093 
0180—1701 
0150—0093 
0160—0205 
0150—0093 
0150—0093 
0180—0228 
0150—0093 
0150—0121 
0150—0093 


CAPACITOR—FXD 47 LF 6 V 

CAPACITOR—FXD 160 pF 300 V 
CAPACITOR—FXD .01 uF 100 V 
CAPACITOR—FXD .05 uF 100 V 


CAPACITOR—FXD .01 uF 100 V 
CAPACITOR—FXD 6.8 uF 6 V 

CAPACITOR—FXD .01 uF 100 V 
CAPACITOR—FXD 10 pF 500 V 
CAPACITOR—FXD .01 uF 100 V 


CAPACITOR—FXD .01 wF +80—20% 100VDC 


CAPACITOR—FXD 22 uF 15 V 
CAPACITOR—FXD .01 uF 100 V 
CAPACITOR—F XD .1 uF 50 V 
CAPACITOR—FXD .01 uF 100 V 


0160—2206 
0150—0093 
0150—0096 


0150—0093 


150D685 XOO006A2 


0150—0093 
0160—0205 
0150—0093 
0150—0093 


150D226 X9015B2 


0150—0093 
0150—0121 
0150—0093 


A3C201—206 0150—0084 CAPACITOR—FXD .1 wr 0150—0084 


A3C207, C208 0150—0093 CAPACITOR—FXD .01 uF 100 V 0150—0093 


A3CR1i—CR4 1901—0040 DIO—S! .05 A 30 V 1901—0040 
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A3J1, J3, J4 
A3J15, J16 
A3J25 
A3J26 
A3J106 Ata 


A3J108 
A3PC1 
A301—04 


A3Q101—107 


A3R1 
A3R2 
A3R3—R5 
A3R6 
A3R7 


A3R8 

A3R9 
A3R10 
A3R11, R12 


A3R13—R16 


A3R17, R18 
A3R19, R20 
A3R21 
A3R22 
A3R23 


A3R24 
A3R25 
A3R26 
A3R27 
A3R28, R29 


A3R30 
A3R31 
A3R32 
A3R33, R34 
A3R36 


A3R37, R38 
A3R101 
A3R102 
A3R103 
A3R104 


A3R105 
A3R106 


A3R107, 108 


Rev. B 


1200-0473 


1200—0431 
1200—0469 
1200—0431 
1200—0469 


1200—0473 


59401—26503 


1854—0215 
1853—0010 


0683—3315 
0683—2725 
0683—3315 
0683—5135 
0683—2725 


0683—1035 
0683—2725 
0757-0413 
0683—2725 
0683—1035 


0683-1835 
0683—2725 
0683—2025 
0683—1025 
0683—1035 


0683—2025 
0683—3315 
0683—2725 
0683—1025 
0683—3335 


0683—6825 
0683—3335 
0683—1025 
1810—0055 
0683-3315 


0683—1035 
0683—2725 
0683—2215 
0683—2005 
0683—2215 


0683—2005 
0683—2215 
0683—2005 


Aja Used on Serial Numbers 1914400490 and below only. 


SOCKET-—IC 16 PIN 
SOCKET —IC 24 PIN 
SOCKET—IC 28 PIN 
SOCKET—IC 24 PIN 
SOCKET—IC 28 PIN 


SOCKET —IC 16 PIN 
PC BOARD—CONT 


XSTR—2N3904 
XSTR—SI PNP 


RESISTOR—F XD 330 Q .05 
RESISTOR—F XD 2700 2 .05 
RESISTOR—F XD 330 2 .05 
RESISTOR—FXD 51 K .05 1/4W 
RESISTOR—F XD 2700 Q .05 


RESISTOR—FXD 10 K .05 1/4 W 
RESISTOR—FXD 2700 Q .05 
RESISTOR—F XD 392 2 .01 
RESISTOR—F XD 2700 Q .05 
RESISTOR—FXD 10 K .05 1/4 W 


RESISTOR—FXD 18 K .05 1/4W 
RESISTOR—F XD 2700 Q .05 
RESISTOR—FXD 2000 2 .05 
RESISTOR—FXD 1000 Q .05 
RESISTOR—FXD 10 K .05 1/4W 


RESISTOR—F XD 2000 2 .05 
RESISTOR—FXD 330 Q .05 
RESISTOR—FXD 2700 2 .05 
RESISTOR—F XD 1000 © .05 
RESISTOR—FXD 33 K .05 1/4W 


RESISTOR—F XD 6800 & .05 
RESISTOR—FXD 33 K .05 1/4W 
RESISTOR—F XD 1000 2 .05 
R—NETWORK 
RESISTOR—FXD 330 Q .05 


RESISTOR—FXD 10 K .05 1/4W 
RESISTOR—FXD 2700 Q .05 
RESISTOR—FXD 220 Q .05 
RESISTOR—FXD 20 Q .05 
RESISTOR—FXD 220 Q .05 


RESISTOR—F XD 20 2 .05 
RESISTOR—FXD 220 Q .05 
RESISTOR—FXD 20 Q .05 


1200—0473 
IC—246—S2 
IC—286—S2 
IC—246—S2 
IC—286—S2 


1200—0473 


59401 —26503 


SPS 3611 
1853—0010 


CB3315 
CB2725 
CB3315 
CB5135 
CB2725 


CB1035 
CB2725 


C4—1/8—TO—392R—F 


CB2725 
CB1035 


CB1835 
CB2725 
CB2025 
CB1025 
CB1035 


CB2025 
CB3315 
CB2725 
CB1025 
CB3335 


CB6825 
CB3335 
CB1025 
1810—0055 
CB3315 


CB1035 
CB2725 
CB2215 
CB2005 
CB2215 


CB2005 
CB2215 
CB2005 


Model 59401A 


A3R109, 110 
A3R111 
A3R112 
A3R113 
A3R114 


A3R115 
A3R116 
A3R117—123 
A3R124 


A3R125—128 Ala 
A3R129—147 Ala 


A3R201 
A3R202 
A3R203 
A3R204 


A3R205 
A3R206 
A3R207 
A3R208, 209 
A3R210, 211 


A3R212 
A3R213 


A3U1 
A3U2 
A3U3 
A3U4 
A3U5,U6 | 


A3U7 
A3U8 
A3U9 
A3U10 
A3U11 


A3U12 
A3U13, U14 
A3U15 
A3U16 
A3U17, U18 


A3U19, U20 
A3U21 
A3U22 
A3U23, U24 
A3U25 


A3U26 
A3U27—U30 
A3U31—U34 
A3U35 
A3U101, 102 


A3U103, 104 
A3U105 Ata 
A3U106 Ata 
A3U106 A1b 
A3U107 
A3U108 


A3U109 
A3U110 


A3U111 Ata 


A3U112 
A3U113 


0683—2215 
0683—2005 
0683—2215 
0683—2005 
0683—2215 


0683—2005 
0683—2725 
0683—3315 
0757—0413 
0683—2725 


0683—2225 
0683—1005 
0683—1035 
0683—1005 
0683—1035 


0683—1005 
0683—1035 
0683—1005 
0683—1035 
0683—1005 


0683—1035 
0683—2725 


1820—0507 
1820—1191 
1816—0425 
1816—0438 
1820—0301 


1820—0054 
1820—0068 
1820—0511 
1820—0661 
1820—1191 


1820—0579 
1820—0640 
1818—2233 
1818—2234 
1820—0077 


1820—0596 
1820—0301 
1820—0621 
1820—0989 
1818—2232 


1818—2235 
1820—0301 
1820—0586 
1820—0054 
1820—0620 


1820—0506 
1820—0491 
1818-0102 
1816—1300 
1820—0586 
1816—0424 


1820—0099 
1820—0077 
1820—0577 
1820—1066 
1820—1053 


Ala Used on Serial Numbers 1914A00490 and below only. 
Alb Used on Serial Numbers 1914400491 and up only. 
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Table 6-1. Replaceable Parts (Cont’d) 


REFERENCE -hp- | | 
DESIGNATOR | PART NO. DESCRIPTION MER. PART NO. 


A3 PC ASSEMBLY (CONT'D) 


RESISTOR—FXD 220 2 .05 
RESISTOR—FXD 20 Q .05 
RESISTOR—FXD 220 Q .05 
RESISTOR—FXD 20 © .05 
RESISTOR—FXD 220 2 .05 


RESISTOR—FXD 20 Q .05 
RESISTOR—FXD 2700 Q .05 
RESISTOR—FXD 330 2 .05 
RESISTOR—F XD 392 2 .01 
RESISTOR—FXD 2700 2 .05 


RESISTOR—F XD 2200 2 .05 

05 

05 1/4W 
05 

05 1/4W 


RESISTOR—FXD 102. 
RESISTOR—FXD 10K. 
RESISTOR—FXD 100. 
RESISTOR—FXD 10K. 


RESISTOR—FXD 10Q. 
RESISTOR—FXD 10K. 
RESISTOR—FXD 10 Q. 
RESISTOR—FXD 10K. 
RESISTOR—FXD 109. 


RESISTOR—FXD 10K. 


05 
05 1/4W 
05 
05 1/4W 
05 


05 1/4W 


RESISTOR—FXD 2700 2 .05 


IC DGTL—MUVR 
IC DGTL—FF 
IC—-MM6331 
ROM BIPOLAR 
IC—SN7475N 


IC—SN7400N 
IC—SN7410N 
IC—SN7408N 
IC—QUAD SN7432N 
IC DGTL—FF 


IC—DGTL SN74123N 
IC—SN74150N 

MOS ROM4K 
MOS—ROM 4K 
IC—SN7474N 


IC—-DGTL DM74L74N 
IC—SN7475N 
IC—SN7438N 
IC—SN8271B 
MOS ROM 4K 


MOS—ROM 4K 
IC—SN7475N 
IC—-DGTL DM74L04N 
IC—SN7400N 
IC—DGTL SN74153N 


IC—DIGITAL 
IC—SN74145N 
IC—TMS—4103 
IC—ROM 

IC—DGTL DM74L04N 
IC—MM6331 


IC—SN7493N 
IC—SN7474N 
IC—SN7416N 

IC DGTL—GATE 
IC—SN7414 
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CB2215 
CB2005 
CB2215 
CB2005 
CB2215 


CB2005 
CB2725 
CB3315 
C4—1/8—TO—393R—F 
CB2725 


CB2225 
CB1005 
CB1035 
CB1005 
CB1035 


CB1005 
CB1035 
CB1005 
CB1035 
CB1005 


CB1035 
CB2725 


N8263B 
SN74S175N 
1816—0425 
1816—0438 
SN7475N 


SN7400N 
SN7410N 
SN7408N 
SN7432N 
SN74S175N 


SN74123N 
SN74150N 
1818—2233 
1818—2234 
SN7474N 


DM74L74N 
SN7475N 
SN7438N 
N8271B 
1818—2232 


1818—2235 
SN7475N 
DM74L04N 
SN7400N 
SN74153N 


N8266B 
SN74145N 
TMS4103NC 
1816—1300 
DM74LO04N 
1816—04 24 


SN7493N 
SN7474N 
SN7416N 
7411PC 

SN7414N 
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Section VI Model 59401A 
Table 6-1. Replaceable Parts (Contd) 


REFERENCE hp- | 
Fea aaiw (see: DESCRIPTION MER. PART NO. 


A3 PC ASSEMBLY (CONT'D) 


A3U114 1820—0661 IC-QUAD SN7432N SN7432N 
A3U115 Ala 1820-0618 | 1 iIC-DGTL SN7417N SN7417N 
A3U116 Ala 1820-0175 1 IC-SN7405N SN7405N 


IC—DGTL DM74L04N DM74L04N 


A3U117 Ala 1820—0586 


SN7414N 
SN7400N 


IC—SN 7414 
IC—SN7400N 


A3U201 1820—1053 
A3U202, 203 1820—0054 
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Model 59401A Section VI 
Table 6-1. Replaceable Parts (Cont'd) 


REFERENCE hp- | | 
DESIGNATOR | PART NO. DESCRIPTION MER. PART NO. 


A4 TRANSISTOR MOUNT ASSEMBLY 
(NOT AVAILABLE AS AN ASSEMBLY) 


CR2 1902—1232 1 DIO—BKDN (1N3997R) 04713 1N3997R 
11 0340—0782 1 INSULATOR, XSTR (FOR Q1)- 28480 0340—0782 
J1 1200—0456 1 SKT—ELEC 28480 1200—0456 
MP1 59401—01202 1 BRACKET, XSTR MOUNT W/FASTENERS 28480 59401-01202 
MP2 7120—3185 1 LABEL—WARNING 28480 7120—3185 
Q1 1853—0311 1 POWER TRANSISTOR (2N3792) 04713 2N3792 
TRANSISTOR TRANSISTOR A4Q1 
LABEL WARNING MOUNT INSULATOR A411 


A4MP2 A4 ASSY SOCKET A4J1 


DIODE A4CR2 MOUNT BRACKET 
A4MP1 


Section VI Model 59401A 


Table 6-1. Replaceable Parts (Cont'd) 


REFERENCE _ hp- oT | | 
DESIGNATOR | PART NO. DESCRIPTION MER. PART NO. 


Ad A5 REAR END ASSEMBLY 
(NOT AVAILABLE AS AN ASSEMBLY) 
CR1 1901-0526 1 DIO ASSEMBLY, SI (SA 3337) 28480 1901—0526 
ae 2110—0001 1 FUSE 1 AMP NB (110/120 V OPERATION) 71400 AGC —1 
F2 2110—0012 FUSE .5 AMP NB (220/240 V OPERATION) 71400 AGC 1/2 
J1 1251—3283 1 CONNECTOR, FEMALE, FOR HP—IB CABLE 28480 1251—3283 
J2,J3 1250—0083 2 CONN, RF (BNC) 24931 28JR—130—1 
MP1, MP2 0380—0643 2 STDF—STUD MT, METRIC, HP—IB CONN 28480 0380—0643 
MP1, MP2 0380—1036 STDF—STUD MT, ENGLISH HP—IB 28480 0380—1036 
MP3 0590—0075 1 NUT, CAP 4—40 FOR CR1 73734 8060—NP 
MP4 4320—0276 28480 4320—0276 
MP5 5020—8816 1 FRAME, REAR 28480 5020—8816 
MP6 59401—60301 1 PANEL ASSEMBLY, Rear, Including Slide Switch | 28480 59401—60301 
MP7 5951—7587 1 LABEL—METRIC FOR HP—IB CONN 28480 5951—7587 
MP8 7120—3528 1 LABEL—CAUTION 28480 7120—3528 
MP9 7122—0058 1 SERIAL PLATE 28480 7122—0058 
MP10—13 5040—7213 4 REAR FEET 28480 5040—7213 
PM 1 0960—0443 1 MODULE, POWER, LINE 28480 0960—0443 
T1 9100—3433 1 XFMR—POWER 28480 9100—3433 
REAR FOOT SERIAL PLATE SLIDE SWITCH NUT, ASMP3 POWER MODULE 
A5MP9 , _ AdS1 FOR DIODE ASSY A5PM1 


A5MP10—13 


A5CR1 


TRANSFORMER 


MOUNT SCREW 
: Ji FOR A4 ASSY 
= (@} 7\ | A5J3 
| BNC CONN 
A5J2 


BNC CONN 


| pm 


REAR FRAME ASMP5 REAR PANEL ASSY NEOPRENE HP—IB CONNECTOR STANDOFF, METRIC 
(INCLUDES SLIDE ASMP4 A5J1 ASMP1, 2 
SWITCH $1) 


A5SMP6 
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Model 59401A Section VI 


Table 6-1. Replaceable Parts (Cont'd) 


| REFERENCE +hp- | | 
DESIGNATOR | PART NO. enor MER. PART NO. 


A6 FRONT END ASSEMBLY 

(NOT AVAILABLE AS AN ASSEMBLY) 
MP1 4040—0599 1 DISPLAY WINDOW 28480 4040—0599 
MP2 5020—8815 1 FRAME, FRONT 28480 5020—8815 
MP3, 4 5020—0896 2 TRIM, SIDE FOR HANDLES 28480 5020—0896 
MP5 5040—7203 1 TRIM, TOP 28480 5040—7203 
MP6, 7 5060—9899 2 FT HANDLES 28480 5060—9899 
MP8 59401-00201 1 PANEL, SWITCH MOUNTING 28480 59401-00201 
MP9 59401—24301 1 TRIM STRIP FOR ID LABEL 28480 59401—24301 
MP10 59401—24302 1 PANEL, MASK BEHIND WINDOW 28480 59401 —24302 
MP1 1 59401 —60302 1 PANEL ASSEMBLY FRONT 28480 59401—60302 
MP12 7120—4039 1 LABEL, ID 28480 7120—4039 
MP13 9320—2262 1 CARD, PULLOUT 28480 9320—2262 
MP14, 15 7101—0326 Z RETAINER, PLASTIC FOR TRIM STRIP 28480 7101—0326 
MP16 -_—_ 1 PUSHBUTTON PART OF A2S12— NOT — pater neater 

AVAILABLE SEPARATELY 

$1 59401—61901 1 SW ASSEMBLY, POWER (3101-1694) 28480 59401—61901 


FRONT FRAME 
A6MP2 


SIDE TRIM A6MP3, 4 


POWER SWITCH 
A6S1 


WINDOW A6MP'1 


MASK A6MP10 


Coa 


LINE 
ON 


FF 


FRONT PANEL A6MP11 
SWITCH PANEL A6MP8 


LABEL, ID 
A6MP12 


594014 BUS SYSTEM ANALYZER 


HEWLETT - PACKARD 


CARD PULL OUT 
A6MP13 


TRIM STRIP AGMP9 


TRIM TOP A6MP5 


HANDLE 
A6MP6, 7 


EXECUTE 


O 


EXECUTE 


BUTTON 


A6MP16 
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Section VI 


ho- 


| REFERENCE — Dp 
DESIGNATOR | PART NO. 


MP1, 2 
MP3 
MP4—7 
MP8—1 1 
MP12 


MP13 
MP14, 15 
MP16—22 
MP23A 


W1 


ACC1 
ACC2* 
ACC 3 
ACC 4* 
ACC 5* 
ACC6 


MP1 ,2,3,4* 
MP3 ,4,5,6* 


OPT910* 


Ad 


REAR END ASSY 


1460—1345 
4040—0633 
5020—8836 
5040—7201 
5060—9830 


5060—9842 
5060—9856 
59401—01201 
7124-2309 


8120—1538 


5061 —0734 
59401—90030 
8120—1834 
8120—1834 
8120—1834 
9211—2134 


1390—0360 
0510—0015 


59401—90001 


AD 


TOP COVER MP12 


Table 6-1. Replaceable Parts (Cont’d) 


DESCRIPTION 


MECHANICAL AND OTHER PARTS 


WIRE FORM FOR BOTTOM FEET 28480 
ENVELOPE —INSTRUCTION CARD 28480 
STRUT, CORNER 28480 
FOOT, FOR BOTTOM COVER 28480 
TOP COVER 28480 
BOTTOM COVER 28480 
SIDE COVER 28480 
BRACKET, PC MOUNTING 28480 
LABEL, INFORMATION—LAB INST 28480 
CABLE ASSEMBLY, INPUT POWER 28480 
ACCESSORIES/OPTIONS 

PC ASSEMBLY, EXTRA 28480 
HP—iB DESCRIPTION MANUAL 28480 
CABLE ASSEMBLY HP-—IB 1.8 M(6 ft.) 10631B | 28480 
CABLE ASSEMBLY HP-—IB .9 M (3 ft.) 10631A 28480 


CABLE ASSEMBLY HP-—IB 3.7 M (12 ft) 10631C] 28480 
SHIPPING CARTON, CARDBOARD 28480 


28480 
0018A 


LOCKSCREW, METRIC FOR HP—!IB CABLE 
RETAINER FOR LOCKSCREW HP-—IB CABLE 
OPTION 910, EXTRA MANUAL 28480 


*NOT PROVIDED 


FRONT 
END ASSY 
A6 


is secre es rc dine 


les 


REAR FRAME 
A5MP5 
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SIDE COVER MP14, Oe 


CORNER STRUT 
MP4—7 


SIDE TRIM A6MP3, 4 


Model 59401A 


| MER. MFR.PARTNO. | 


1460—1345 
4040—0633 
5020—8836 
5040—7201 
5060—9830 


5060—9842 
5060—9856 
59401-01201 
7120—46 14 


8120—1538 


5061—0734 
59401-90030 
8120-1834 
8120—1834 
8120—1834 
9211—2134 


1390—0360 
1500—12—CD 


59401—90001 


TRIM TOP A6MP5 


TX 


ix 


BOTTOM WIRE FOOT FRONT FRAME HANDLE 
COVER FORM MP8—11 A6MP2 AGMP6, 7 
MP13 MP1, 2 


oe 


Model 59401A 


SLIDE—OFF 
TRIM STRIP 
A6MP9 


RETAINER, A6MP14, 15 


DISPLAY WINDOW 
A6MP1 


MASK A6MP10 


A3 ASSY 
CONTROLLER BOARD 


Al ASSY 
MOTHER BOARD 


BRACKET, ENVELOPE 
PC MOUNT MP3 
MP16—22 


ne, 
n 


Section VI 


DISPLAY 


BOARD 
A2 ASSY FRONT PANEL ASSY 


A6MP11 


a WEMUr' 


munnieggl 


"Dy LOLI AIA”, 
Nii a 


tart I 
land 
a 


LL 


ae 2 


Sy 9] 
<7 


PANEL, SW MOUNT PULL OUT CARD 
A6MP8 A6MP13 


Figure 6-5. Additional Mechanical Parts. 
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Section VII 


SECTION VII 
TROUBLESHOOTING AND : k 
CIRCUIT DIAGRAMS 


WARNING | 


All troubleshooting is to be done only by 
qualified service personnel who are aware of the 
hazard of exposed voltage terminals. 


7-1. INTRODUCTION. 


7-2. This section contains the following troubleshooting 
aids. 


a. Block Diagram, Figure 7-1. 


b. Schematic Diagrams and component locators, Figures 
7-2 through 7-11. : 


c. Dictionary of Integrated Circuits, including ROM bit 
patterns, Table 7-1. 


7-3. This section contains no theory of operation; however, 
the theory will be provided as it becomes available. As an 
interim substitute, use the information in Section III as a 
guide to studying the block and schematic diagrams and 
ROM bit patterns. Most circuit functions will thereby 
become apparent. 


7-4. FAILING COMPONENTS. 


7-5. The components with the highest history of failure are 
as follows. They should be checked first in a troubleshoot- 
ing situation. 
a. Al assembly: Bus drivers U111, 112, 113. (All are in 
sockets for easy replacement.) | 


b. Front panel LED indicators. 


c. Al board or A3 board slips out of socket on A2 
board when A2 mounting screws are tightened. 


d. Most other problems are on the A3 board. . 


1. Fast controller IC’s: U2, 5, 6, 10, 11, 12, 17, 18, 
20, 21, 27, 28, 29, 30 


2. Open traces between ROM’s U15, 16, 25 and 26. 


7-6. If any components in the + 5 volt power supply are 
replaced, perform the + 5 volt power supply adjustment 
described in Section V. 


7-7. ADDITIONAL TROUBLESHOOTING HINTS. 


7-8. Additional troubleshooting information will be pro- 
vided as it becomes available. 


7-1 


Table 7-1. Integrated Circuit Dictionary Including Pin Outs, 
Logic Diagrams, Truth Tables. 


A1U1 


A1U101 
A1U102 
A1U103 
A1U104, 105 
A1U106 


A1U107—109 
A1U110 
A1U111—113 
A1U201 
A1U202 
A1U203 


A1U204 
A1U205 

A1U206—208 
A1U209 
A1U210 


A1U211 

A1U212 

A1U213 
A1U214 
A1U215—217 


A1U301—303 
A1U304 
A1U401—411 
A1U412 
A1U413 


A1U414 
A1U415 
A1U416 
A1U418 
A1U419 


A1U420 | 
A1U421 


A2U1—U4 
A2U5 
A2U6—U8 
A2U9 


, QO. 
15 


IC TO ITEM NUMBER CROSS REFERENCE 


1820—0196 


1820—0621 
1820—1056 
1820--0583 
1820~—0618 
1820--1053 


1820—0506 
1820—0621 
1820-1335 
1820—0579 
1820—1141 
1820—0233 


1820—0054 
1820--0233 
1820—0628 
1820--0577 
1820—0618 


1826—0070 
1820-0281 
1820-—0661 
1820—0301 
1820-0628 


1820—0506 
1820-0577 
1820—0583 
1820—0706 
1820-0054 


1820—0506 
1820—0904 
1820—0583 
1820—0506 
1820—0904 


1820—0583 
1820—0506 


1858—0014 
1820—0495 
1858—0014 
1820—0495 


IC—U5R7723393 


IC—SN7438N 
IC—SN74132 
IC—DM74L00 
IC—DGTL SN7417N 
IC—SN 7414 


IC-DIGITAL 
IC--SN7438N 

IC - LINEAR 

IC DGTLSN74123N 
IC SN74185 

IC SN74193N 


IC SN7400N 

IC SN74193N 

IC DGT- SN7489N 
iC SN7416N 

IC DGTLSN7417N 


IC. SN7430N 

IC -DGTL SN74107N 
IC QUAD SN7432N 
IC -SN7475N 

IC DGT --SN7489N 


IC -DIGITAL 
IC--SN7416N 

IC -DM74L00 — 

IC -DGTL-COMPTR 
IC—SN7400N 


IC—DIGITAL 
IC—~DGTL—COMPTR 
IC—DM74L00 
IC—DIGITAL 

IC DGTL—COMPTR 


IC—DM74L00 
IC—DIGITAL 


PNP QUAD DRIVER 
IC—SN74154N 

PNP QUAD DRIVER 
IC--SN74154N 


Table 7-1. Integrated Circuit Dictionary Including Pin Outs, 
Logic Diagrams, Truth Tables. 
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IC TO ITEM NUMBER CROSS REFERENCE (Cont’d) 


22 


A3U1 1820—0507 IC DGTL—MUVR 


A3U2 1820-1191 42 IC DGTL—FF 
A3U3 1816—0425 2 IC—MM6331 
A3U4 1816—0438 3 ROM BIPOLAR 
A3U5,U6 1820—0301 18 IC—SN7475N 


A3U7 1820—0054 9 IC—SN7400N 
A3 U8 1820—0068 10 | IC—SN7410N 
A3U9 1820—0511 23 IC—SN7408N 
A3U10 1820—0661 34 IC—QUAD SN7432N 
A3U11 1820—1191 42 IC DGTL- FF 


A3U12 1820—0579 25 IC -DGTL SN74123N 
A3U13, U14 1820—0640 33 1C—SN74150N 
A3U15 1818-2233 6 MOS ROM4 kK 
A3U16 1818—2234 7 MOS—ROM 4K 
A3U17, U18 1820—0077 12 IC—SN7474N 


A3U19, U20 1820—0596 IC—-DGTL DM74L74N 


A3U21 1820—0301 18 | IC—-SN7475N 
A3U22 1820-0621 31 | IC-SN7438N 
A3U23, U24 1820-0989 37 | IC-SN8271B 


A3U25 1818—2232 5 MOS ROM 4K 


A3U26 


1818-2235 MOS--ROM 4K 


A3U27—U30 1820—0301 18 IC- SN7475N 
A3U31—U34 1820—0586 27 IC -DGTL DM74L04N 
A3U35 1820—0054 9 IC--SN7400N 
A3U101, 102 1820—0620 30 IC--DGTL SN74153N 


A3U103, 104 1820—0506 iC. DIGITAL 
A3U105 Ata 1820—0491 19 IC SN74145N 
A3U106 Ata 1818-0102 Aa IC- TMS--4103 
A3U106 Atb 1816—1300 4b | IC—ROM 3624 
A3U107 1820—0586 27| IC—DGTL DM74L04N 
A3U108 1816—0424 1 IC—-MM6331 

A3U109 1820—0099 13 IC-SN7493N 

A3U110 1820—0077 12 IC—SN7474N 

A3U111 Ala 1820—0577 24 IC-SN7416N 
A3U112 1820—1066 40 IC DGTL—GATE 


A3U113 1820—1053 IC—SN7414 


A3U114 1820—0661 34 IC—QUAD SN7432N 
A3U115 Ata 1820—0618 29 | IC—DGTLSN7417N 
A3U116 Ala 1820—0175 14 IC—SN7405N 
A3U117 Mla 1820—0586 27 IC-DGTL DM74L04N 


A3U201 
A3U202, 203 


1820—1053 38 IC—SN 7414 
1820—0054 9 IC—SN7400N 


Ala Used on serial numbers 1714400490 and below only. 
Aib Used on serial numbers 1714400491 and up only. 


Model 59401A 


Item 
No. Part No. IC Type U Number 


OOnNOORAWN — 


oOo ® 


ITEM TO PART NUMBER CROSS REFERENCE 


1816-0424 
1816-0425 
1816-0438 
1818-0102 
1818-1300 
1818-2232 
1818-2233 


1818-2234 
1818-2235 
1820-0054 
1820-0068 
1820-0070 
1820-0077 
1820-0099 
1820-0175 
1820-0196 
1820-0233 
1820-0281 
1820-0301 
1820-0491 
1820-0495 
1820-0506 
1820-0507 


1820-0511 
1820-0577 
1820-0579 
1820-0583 
1820-0586 
1820-0596 
1820-0618 
1820-0620 
1820-0621 
1820-0628 
1820-0640 
1820-0661 
1820-0706 
1820-0904 
1820-0989 
1820-1053 
1820-1056 
1820-1066 
1820-1141 
1820-1191 
1820-1335 
1858-0014 


MM6331A 
MM6631B 


ROM Bipolar 


TMS 4103 
ROM 3634 
ROM—4K 
ROM—4K 


ROM—4K 
ROM—4K 
SN7400N 
SN7410N 
SN7430N 
SN7474 
SN7493 
SN7405N 
723HC 
SN74193N 
SN74107N 
SN7475N 
SN74145N 
SN74154N 
N8263B 
N8266B 


SN7408N 
SN7416N 
SN74123N 
DM74L00 


DM74L04N 
DM74L74N 


SN7417N 
SN74153 
SN7438N 
SN7489N 
SN74150N 
SN7432N 
9324DC 
93L24DC 
SN8271 
SN7414 
SN74132 
7411PC 


SN74S175N 


SN74185 
Linear 
Quad PNP 


A3U108 
A3U3 

A3U4 

A3U106 Ata 

A3U106 Aib 

A3U25 

A3U15 

A3U16 

A3U26 

A1U204, 413: A3U7, 35, 202, 203 
A3U8 

A1U211 

A3U17, 18, 110 

A3U109 | 

A3U116 

A3U116 Ata 

A1U1 

A1U203, 205 

A1U214; A3U5, 6, 21, 27-30 
A3U105 Ata 

A2U5, 9 

A3U1 


A1U107—109, 301-303, 414, 418, 421; 


A3U103, 104 
A3U9 


A1U209, 304: A3U111 Ata, 201 


A1U201; A3U12 
A1U103, 401—411, 416, 420 
A3U31—34, 107, 117 Ata 
A3U19, 20 

A1U104, 105, 210; A3U115 Ata 
A3U101, 102 

A1U101, 110; A3U22 
A1U206—208, 215-217 
A3U13, 14 

A1U213; A3U10, 114 
A1U412 

A1U415, 419 

A3U23, 24 

A1U106; A3U113, 201 
A1U102 

A3U112 

A3U2, 11 

A1U202 

A1U111—113 

A2U1—4, 6-8 


Ala Used on serial numbers 1714400490 and below only. 
Alb Used on serial numbers 1714400491 and up only. 
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Section VII 


7-4 Rev. A 


Word 
No. 


(Decimal) 


Word O: 
Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 


Word 10: 
Word 11: 
Word 12: 
Word 13: 
Word 14: 
Word 15: 
Word 16: 
Word 17: 
Word 18: 
Word 19: 
Word 20: 
Word 21: 
Word 22: 
Word 23: 
Word 24: 
Word 25: 
Word 26: 
Word 27: 
Word 28: 
Word 29: 
Word 30: 
Word 31: 


BITS 
OUT 


Octal 
Address 
Input 


=ma—-- 0 000}-o0c0c0c0 0/000 0/0000 0000 00000 


A3U108: MM6331A 


DANA AA WPL — 


1816-0424 


--0- 000-000 27-000 27000-00000 


32 
X 
8 


--0-00/0 0/0/00 /0/00+-0?00+;07?00700 


— = 2 2 om mS Am Sm em moe mre Ooodde--—- |] =| adcdndo 


=>] OO0CADAOOAOOGVAOO OC KH HP HP KH KH KF PPP PrP Vr SF FPF VPre se 


ADDRESS 
iN 


B7 BIT OUT 


-=-“|]2 OODOoOdd - | & - Ha dDaaeod Odo A HH A AP AB RM MP HS SB Mm VM MR Rm = 


-=>-oaoa0coo0cd0coq0codeo0oo0oeoo0o0 0 0eo0o 00 00 00 YP HS Ha fF Hee a-- 


Model 59401A 


Model 59401A . Section VII 


A3U3: MM6331B 
1816-0425 


+5 
GND 
32 n 
es | BITS J X he 
OUT 8 3 


AD 
ie DRESS 


ONAN ON HPWP — 


O 
B7 BIT OUT 


~ Word Octal Bias bear i 
No. Address } It Fattern OUutpu 


Decimal Input 


Word O: 
Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 10: 
Word 11: 
Word 12: 
Word 13: 
Word 14: 
Word 15: 
Word 16: 
Word 17: 
Word 18: 
Word 19: 
Word 20: 
Word 21: 
Word 22: 
Word 23: 
Word 24: 
Word 25: 
Word 26: 
Word 27: 
Word 28: 
Word 29: 
Word 30: 
Word 31: 


COC OOA=00D DOO OAC OCC OOO OAC COOOOO=-c000 
DOO=A=CO0D0OCOO=-D0DTOOCO-cC0DC0CCOO=0000 
a as ee ee ee ee 
DODOCCCOCORP0OORH=-0CODCOOOCCOCOOCOCOO=-=-00 
iy aks oe al dg Gt ae ess eee ES oe et 2 ok ae Cee ea ai a Sa ee ee 
soto tate lt fa tohet Oa ao to ketal otel ono Lolokolenesenonsio5 = 
RBPseesanrn sn QOOdDC0OOOH HBA 2322232-20000000 


0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
8) 
0 
0 
0 
0 
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Output Bit Pattern 


Output Bit Pattern Output Bit Pattern 


Output Bit Pattern 


OONOOAWN OO 


Ooooocooaococooo qoooocooooooo qagooocooooooo qoooocoooo=H-0o7 0-00-00 
~“~oooo0o0nooo0°coo0 oooo0coooooo0o qaooooo°ocoocoo ooooo0Tc0d- o- O0O-0-0 +00 
eh ok es, sk, sk ee a ee a a ee as a ea a Ss a a a ee a Sa eas es 
OT9O90000$-00 DOC OOH-COCO DO OHA a aaan Oo saan onwnnound ooo oooo0o0c°o 
O[PO90C0COCOOH]-0- C2900 COOH-C0O=R=00 CDAOOA=0COR=O= OAOoAaAOosaoA 0c Oo oOoooooqeoo°o°oo 
mB OoOrOoOrOoOr Fro FOHKH OH HH OKO BR OR BOHM OB Os OB OMAOHAOAO Oo eRe Rese eee enen®) 
“Aware ewe Be KHo adcddccdoeoeeco aqoaooodoodooooood oooodooodoododo oqooooooododo 
OrFoOor-orHoH-o0o ooooooceoecaooO ooo ooaoOoOoOcoCO OOOO OOOoOOO aoOoAo-0-0--0 
PPP RPP Pree F SPP HHP HHP HP SPH KH BSP SB BBB BBs Bam sese ss sn ses Bisnis iis 


COOH a Sao Se aS Se SO OOOO OOO OCO COCO OoO OOOO O COCO OO OOOO O So 
CODDDCOD0O0O COODOOOOOO OOAOA0OHA0=0 =~Oa=0sa=0=-000 COCO OOCOCCO 


Op Om SS eS me os Mm em om em emer snsO -OoO-0-0-,0/0 -0-0]-0]0-/0 0/0070 - CO = 


Decimal 


Word 


201 
202 
203 


204 


205 
206 
207 
208 
209 
210 


211 
212 
213 
214 
215 
216 
217 
218 
219 
220 


221 
222 
223 
224 
225 
226 
227 
228 
229 
230 


231 
232 
233 
234 
235 
236 
237 
238 
239 
240 


241 
242 
243 
244 
245 
246 
247 
248 
249 
250 


251 
252 
253 
254 
255 


Input 
Octal 
Address 


311 
312 
313 
314 
315 
316 
317 
320 
321 
322 


323 
324 
325 
326 
327 
330 
331 
332 
333 
334 


335 
336 
337 
340 
341 
342 
343 
344 
345 
346 


347 
350 
351 
352 
353 
354 
355 
356 
357 
360 


361 
362 
363 
364 
365 
366 
367 
370 
371 
372 


373 
374 
375 
376 
377 


3 Output Bit Pattern 


oooo oooooo0oco0ooo0o0 ooo -0-0-0 2 


¥ 


1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
8) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0) 
0 
0 
O 
8) 
0 
0 
0 
Q 
0 
0) 
0 
0 
8) 
0 
0 
0 
0 
1 
0 
1 
0) 
1 
1 
1 
1 
1 
O 
1 
0 
1 
1 
1 
1 


-9O9F00 COCO HKH9O0HKHC0CTCOO CDACOCOCOOOCCOO COO OOCOCOCOCOO OOOO O COCO O OO OAOsOoOAo BH | 
=a eS PO HS RS RM SBS SBR! BB i si si si sie si ss es so se os oso so ses a sn sn sk es oe ss os a es es 


-=OrF0Cc0O0 C000 }-0}]}/0000 C0DCDOCOCOCCO0OO oooodoeo 


A3U4 Bipolar ROM 
1816—0438 


Vec 


| 
2 

Aa3 4—CS> CHIP SELECT 2 

ADDRESS Az4 CS; CHIP SELECT | 
(LSB) AQ775 Bo (LSB) 

A, 6 B DATA 

do Bo OUTPUT 

GND-8 Bz (MSB) 


Truth Table 
Input 
CST Address Outputs 
0 0 any ROM Bit Pattern |. 
0 1 any ROM Bit Pattern 
1 0 any ROM Bit Pattern 
1 1 any All High 


AZ ADDRESS IN (MSB) 
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CAR RAR RR OR RRRR OR RRIRR OR RIRIRR OR RRIR RR ORRIN 
SRR RRR RR OR RRRR OR IRIRRR RRR IR OR RRIRR RRR 
MOM MMNMMNM NMNMNMNM YNMNMMNNM ANAMNMMNM MMNMNMM MMMM 


XX 7 


neh R RRARRR OR RRRR OR RIRIRR OR RIRIRR OR RRRR RRR 
SNR RARER OR RRR OR RERR IR OR RRRR OR RRRR OR RRR 
MOM MMMMNNM NNMNMNM NMNMMNM NMNMNMNM MUMNMNMNM MNMMNM 


XX 6 


SAR RARER ROR RRIRR RARER OR RRIRR OR RRRR ORR 
RR ORARRRR RRR RR OR RIRRR OR IRIRIRR OR RRR RR ORR 
OMM MNMNMNN YMNMMNNM MNNMNMMNM MMNMMM YAMMNANM AMMNNM 


XX5 


RRSP OMOTNRe BRORR BRR K OO OK Meer RK ORR BORE 
~BR UOMORRB BRO OR ORMSGR eK KH ROR Oe SRR BRNO 


XX 4 


err were Gre weercre ee Bee ee eK OOo Grerewew’ eer re 


~ Contents 


wee SOLHTOPF OMRBRER BBPROO OOSOO BPOWORKF OMNES 
SNe BONWHKK— BTOOR ORDDYDKR OWOBWMNO NWAOORR RNWO 
www OO Orr eow Ores ew oe oe oe SGOe SSESesesd eseorr Ore SG 


XX 3 


~OR MORNRP WMRK KK BARROS COOMDODYHMO BROOK =—- NOMNUAN 
SOor HWOSOOR YOMSSOoO OFKUONDOS COMNDO OCODOHKN YNWNMY-E 
—-@Or -—-OrOe9 wererew ew wg oe HK OSG Ser Sss Ssesore --- SG 


XX 2 


~ReE BHUMOR MNORRN BTAYNO NOMOCO SGOOKN YAMORBS 
~BR=— BNMOEM TROOO ORBRRMYM BBRLOLON BOOKN HOLES 
-— <6 Or Orem ew Seen’ e-w e Se SOSrSe- SOSESErSs - - Ss 


xX X 1 


BRR OMWOte RR BRR ORR BRT K— OO TOMI RK BRRKORR BORE 
~EeER LLORES LO BRL OR ORRSWD HOMO T Bere BRR OLRM 


XX @ 


wer eK eK Oe mK em wr eK Mm we eK ee K Or Oe wr eww ew eee 


Address 


Table of ROM Contents 
xX X 6 xX X7 


XX 5 


XX4 


ny 
~ 
Cc 
® 
~ 
c 
{e) 
O 


Anded 
Enable 
Inputs 
XX 3 


Output 
Bits 


Input Address 


e 


}{ 20 Low Enable 
|| 19 Hi Enable 


4 


Aip: Used on Serial Numbers 1714A00491 and up only. 
XX 2 


18 Hi Enable 
17 B7 
16 BO 


r] 23 A8 
|| 22 NC 
|| 21 Low Enabl 
1} 15 Bt 
1] 14 B2 
r]13 B3 


O 
O 
> 
st 
N 
| __} 


xX X 1 


A3U106, 1816-1300 INTEL 3624 


S 
> x< 
O x< 
. TJC CILICJ) 

x “NOTH ON DAHON A 

Te) 

“ CN OMNtMNNKHK OO WH + BD 
(po es SS | ie 


Output 
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5 
in oT 
= L 
4 FEF > oO 
~ 
a +S 2 86 
e % re os 
a a > ee 
eae 
+ O EO ; oman 
. HS 5 2 oe: O 
a Oe a Oo ne = 5 
© 2) 
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a o e - @ oD) = vo wo eel 
we O w 
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rs) eS eS tr 2) OO BS 2 a ee 
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= tu 
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i ee 
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oe O 
g 5 : 
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o & rH 
cD ” 
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Og 


functional block diagram 
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BIT PATTERN 
SB LS 


OCTAL 
DD 


BIT PATTERN 
MSB <«—————_———_» LSB 


OCTAL 
ADD 


BIT PATTERN 


MSB ~~. LSB 


OCTAL 
4DD 


BIT PATTERN 


MSB ~———-_———_> LSB 
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ADD 
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BIT PATTERN 
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SD er ee Ce BL a ea NT eae a ee 


« * 
preeers.  Cernerg = eee 
ss atoce + 
Per eee re 
s*. s oS 3% S$ 
2 es 2 =e 
sty: 7 = 
2S 2s . 
oe — vee 
wees — 
2 ite : 
ws Ses fe 
Ss "anne 
: 
eqeve ss nates tee 
. 
a a a} 
— —S oreo, 
= =", 8S 
- st F748 
os <—oe ‘aeate 
coven Se aenaer tiie etene4 
dpe ced wernnes | eamenes 
ee eT Se 
: . 
Ce eer’ ood 


oe . 
7 eS eau™en arreen 


ee ee 
SS es TETAS MTSE RS 


ose 
=. Myers:  Seereme, OR Emrere. As 


ee ere we CMe we me ee as ecg gr re, a ne 


CA Sn re ne ey nr ee ne tS a a ar Mer. Meer) Me or) MO oy ro aes 
OSE, See eee ee lea ae ee See: ee eee Meee, SST Tee errr: eee feta ee. Se ee ee ee ee eee 


“| 
ee 


oe 


an 


tenet 
| | | 4 
“dpe 
wg 
oe “oust 


' 
4 
wl 


os Se 


Se eee, re. pr ae ees 


es « 
rene een ewer een ens 


Ceol 
peers 

an 

= 
. 


ay 


one ww 
‘ 


4 I. 


. 
ty] 

lI. 

% 


Ju 


a d she 


ones 


Ss cS ses 


est eo a ot 
eemere.  Marrets:  Seheles: Serer a: . Sate: os 


ie = 


oes 
Seed ees ee es: Jee * S Dia Senet : : = : 
Ee en -  ee A eee. eee: = oa oS = — ees oe ~~ ee eee el 
; ? es 
ces sone ae eee! —. 
Sate Nee eae See emreas ektecn eel Sept USE” emcees 5 : = 
Mote) 8s Fest Foe OO OES TF ca a Te Ch pent 6 ogoeren 
Te ee ee. eee nae Lm tate — — on, ar tamed oo, borage 
3 rosy? ft pes ae re TN Ss S% ¢ £% EF OF > wo. 2s 

Mist ADhie at haat, 62. to\ Sia oe ay ie see «Bi farg: ne ohee Eps : See Stee 
an pats ae onere te "aye ne ‘owooe pn Se ea 
cetee etian Fe Mwas flea. denen) Sah es Mees aces 
See TG TR TER Pace nee in ner ea Crag I a> Ree aR orca 
Reokees CBee SSSR See Be SS ee bee Site Ss Seg. ere = mS AS erie 
to et mee — se a we eee oo. — _ fa? = C1 « aw: * as 

“ > eee —— ——— — 
—* . oe - race = - a = we - Pers ‘© -_—* . x) = < 
ram es stele Pe Se ee ST. Ste SF s"3 : 37: 
7 ee 8 ee me OU let OD so Mes fe Ss SB “eS 3 82S wen tes me felt 
ete” Tote Te et TL Ne fn ate F “un sets sen 
sated cee | ewan eae 

ev Stats 7 foeT. 4, oem . s 
ere see - 5 enaananl . oe ee ae es 4 = 
ST tet ve te Zt Re Sc ee eee eee te 

a eae dg Saeete, «South yeeros apres 

5 st Ses ig ee a - : F 7 4 . £ 
inet ne SO SO nce Bene Ae nana cate Oe oe eer le oe) 

eee — 7 ge OS rm GR ee gE a Me ee ee 

: . 3 LOSTI™e Te st ose. este cee eee. 
bc aoe Ill cara Ise Sey cane Me Ns a Oe Aaa Sa ee Seer a Ss Se 

te mate —_—= a —, ama = po ae wwse 

‘ y Sew Sh n'a A - 2 r : - - 7 
see mem se ee rm re me me are epee eee od 

a : . a mata —_— onner 
ane oon OCS rc re er Oe Se SR eer pee RE Jas 

Zo wyeennt  nqeemef  oymemes my Rr, ereaee 9 ss 3 te er Rie taeise 

wee Fe por 
ree 
Pig sade ee haar : : > : . 2 & : : 
EoD Doe weed Sneed eT eed ete ee eee teres tree nee 
ncece ewe Re OR ee SE re eee One ge 
- s * .: 
Bisse! eres IMS SSeS eee a ee) oe Soe. 
Se Fone 8: Se ee eae ene ae eee ote ed eed tener’ 
eee, Sa “i 
oP eee 7 : a2 : “ rt : 
Soe ee eee See wee ee (eee GasteeS ts aus i ee ee ai 
> - . . - > ry . eee ae ee # - Sat da} 
~- 
: Pep sears . ; ' s 7 . 
eet need epee PTD et wore! agrees eee pee” rpeenes  nseeed oe 
tm tgrmees greed nqeemel epeveeg armed +, 
: een 
wr eee eee ee ee ey acess eo HT cece eeece <secnees 
TO teed oem osmeeer stems oeresd Felt pee ores ened eee? : 
eal , # 
% ists 
Cimee 2 : é 2 5 
oe om one Se a ed Reatnenh oe eee —: An ee ee eee woemer , echarmaee Co edddeed 
asi 

So eta ig: (ta es owe < = ps . 
woe tee ee ae ar na al Pa ae 2 oe 2 a =. 2. Por . eed 

are Ba yeh ele eee Set ceeds ees Sy wi ¢: . ° Eats 

af BE OF %.23 E a Bose seed Ge Ste “RST G7 Riel Sh et eens ie cess 
tes” > MSas 255, Stee 8 eee fo oat ae “ie gs SEBS “stie® 3S pans 
- : 7 ee ne —, sa. Savas on CEr os, 
mre mt em tre 2 Es F57%: FST! FEMS tT es E:T: 7 

: ar ae mig > sates ies: se Ste ce! es wees cae eee a Se 8 eae 
= § oS SG OE A EE PORE Sle Fo FORE FF 3 Sue’ 
teste, iment vaste: Jew sel een Suiee) cet ast) aed . x 
te St et te Peart iar al a ae one a oral aa al orartieter 
sect Sea ae deg aR 3 fey ff, 223% F 3° 

. a Sa ee eee er ta et: OSE i ee Re on Sa” Se 
ered: eed! ceed Be hese” See ete Bice. ees ete ee wd 

aunt ae? ee <3 

5. Sr Ses ee ees = ete oer Se ater A ee <a 
=< a ook aims; oe. eaten e — 
oe - oe - . * x 2 ee . -_- e se - - - ve * of 2 
8 Ssh Stare rn ae Oe a ae er rr ee meee ae Se oe 
a a fro Si ere! ole coli e) See ete eee ag Sr a ae ae 
ate? Sas pote PS ee oo eae Peseta 
eee” etn. sens ween? een Soot een een este. Aca tes> Sekmans: | Sem 
See Se te NEL ta emer: © ete ete pe geen ate emeee ge 
BGS Sere iS Fen Si ee RRC Se Pace: “EMIS gee a er ee See Kars as Ba 
22S, Etats TecSask: Ee, Neve Sse ee Ea oe ee ee ies ns iS rg tale ae Seer 
eetaei iceaber taal asain: Paco ie dee egeece «Sr asaese Meee tek ceara wm oese ees 
— eee, See gens cect Sones | jee g Uecamei Veddews - ‘eass- eieuel "seme 
Steet, fate a co terenn. (eermre  Useatete in Leena estes Meet aan pte eye eee, «fat ame 
Sse Bion eu hee Cee Sate Semel! * NE. ieee Seis ites ae eer ee ee te 
— —o— —— -—— —- * — nen oveee tnd wont Cea eee 
ee Cneite. Meaasy. cketon tetas’, —comav aman “Tego 
Sete, AP ee coe ae arene. aes Pr eg re Rr a 
SRS Vetere son Sec e tener Ste é See ase he ag Soe eee bees 
ase NTitas | Sot Sk Sees) Smee ele, ees ee Aa eae Svar fiisih ie bral aca 
ee Saag RSE 8 a ace SS tes Ss MEST pescset, Caccccet “eset Vee Sore 

—, pened atene 
a S : : : : ste er Gees og 
ch mensg = eo wed Basis! ees cess - S235, 5 
en ee ee Die F apeed 5% 2 FS 
paaee soe. tosans 
peenge eee Saeee Le as ss Site Get EES ie cele ees 
- : ame oa we as ee eee ea ber > > = 5 
o - : . - - teary > - 
a ce ee ee ee ee 
ee he 
ee es ee ee en! int teats! catoent 
eet es es tet oeeb eto ee nee Fos a SE ot ei cat lever aaa 
eeeed ped ee eed ee eet ppebey insets veabme meseie’- vepeeret 
. . ee, ee ee Se) . « . - . ee ” ° 
en, ween, pansy cues geben ogee ~ 
yee oe . ae. Peer ee ae See) z ok 
Boe F Et F eed eet pee Shoe eee ne eer Lae ie a ar aa wed Ee} 
wane” — “wamse wae pe . aed. adit Ecce 

7 . eb AS te . 
coed eee ee eee vane cetecs Segcerst! abesdS -tetes 
= oe sae aii ee 
.o- ot, Pas ae 5 P Sete 3 7 - 
. 7. PO at ee er aa an eeees Maren rare z epee epee 
Seo, 2085 32 Sere Se eras oe “<< = ° a; eee 
puts ewnine pa Sa aoe 

. tte tee a, t. eeede  vaee easte, 
meek ind, ESS been SiS) eemeeet | lect Recto” vemsasese Ts Site meetescts tox 

. . oe. ees 7 seme ees cous 
med ng 2 ee TT et Sout A pores: Beet iectetatt sire) 

eae? nome? cal at ae ener 

3 < A . - te - 
ped ee ee ee. ceases eee cate Dk eames Jeo ecg 
aoe : - - ae, ~, Paes ooh. sees, ge: ae 
ots, ticle i arte ess —. a a Be agen Lee BM OTe 
a: Bee? fines Sh Seu a8) Soi Sees eta. : <a = Beer T8ee Ske “oss Pees oS y Jee Seen 
aS oS Be abe ot cas “*, < er eee S 
er ee ee ~, = ee Pat ~, 3 
se . “2 cf oe . 8 = oe . > oe 2 oe . 8 ° re -_ se # os 2 . “. 
Pe S892 Ste Fess Sse Ss Se: 3s gee eek ae es. ae a 
a: f if 2 2: F 2:3 a: 7 23 7 . = Sieh 5? joa .s.:e £3 3 8 
nd eo ww 83 F 8 eas oe ee on onan’ aSee 
« - - am *. - = oy o = . - * ~- *. se 4 ~~ * Lod e - t ~ 2 
ss. 5 oT. Fos Sy cre levee ete a! 1 as 32 3 : Pager 
reise F245 re 2 33 : 38 2,8 
ls tan ees a ae “ae aE , Bip ta Pas 3 = 

\ 

: > . wank =. 4 teem. oo eee opens, wos 
wt ent met ot a en ae =~ oon, 27-8 
——t 3 : ‘oon 

oo, 

7 ts “ : = % 2 
* : sc est’ pee | sane pane 3 
a {fs 

we se ee Ee open, ceed ref cemes ee ose Eons ed 

Z Sees) sete tepete. iene eT ee ee ee 

é =. Oo, Ee SE Ee fe Ee Se Te Tn 

greta? See Sie: Ee se Soe Stee Sees See She ees Pe Ta PR er oN de OTT 

Bless Ses ee Se eee eke Bee Eves See ee ee fired 20. 3S 

a OS nS a a a conte” wate” Came “nents” Sueno’ 

pie ae — Be en 

mn TT ™ tm. | ay a or nna Se 

ete Se Ea eer ee ae ee ema Prete ge 2. Sees eee be ears 

Bee ESB ens Sa SUS 3 ScSeis) sites Sle US Sted, “Boe ee SoS. Some tg aS 

moses OTT nem, Toate” Seale” aerte” am mabe? Sama” Sse Saeco” Senate’ 

re a ~~ Ae ~~ Seuss —-~ Sete Senaautel Sal 

Fpl ar tee Senet Se a ETL st ee ee oe 

Smt MTL Te a Sob. She Awe Ceite 245 ee a rae ee : 

Site S) oS Man ute eg SLCee cS tas SS es hat i oes ais 

too ee SLRS pane nen ‘sao ae "one wos me aon “mann "oome an aie 
os oT. 

> Sgeint recess OS cS we tee Re 3 cemmese) “egies S Sptcest! canned 

* at ated Sars . ry By - . 2 > + . . 4 7. . bes ° rr - . ° - 
= hd —t Ciel —— 

2.4, eek dian Seat Sen Seo coctewel. | iiss ogenrel ones aqracel 
at eee ee ores spew os on ee t . t eek ished 

Bssi ak -aeatedse  degiveiy Abe agele.. ,Tegash.: . sree 
a oe A oh ee aS st ae 6 es gtttte 
wees 22 OE, ven epost Buren weer : : a A et ees ae 
OMS Set Ste er eS Be Same eee oP ewe” Feumbe” +n sole” “eke” 
teh tee! eset aseeeh) Coma ~ ale “eae 

a ‘ e : . 

: E z ae eer re ee nel apeeees woop 7 
ee ee OO re be ithe ie seer yee ee ee See 

F oyres, owe 

: : : Kee $ mgreesd gee cavecnd eS speed, Se. & cgneeeS fF 0 

teed geet eet EE bee a RE al Sg a ~ eons. Fag B coed Ess 
: : 2 : : 
: > en ee eee ee 3 Meee “Gixseeee, “emwens Seats cS 
weet eee (ate ad ee Sl eee S rs Soene Tice manne ce eer Te senor ie eae 
: : : : . : : * . 
eieee ch ssercad:. \waaews® Si seated See lene Tile sheer 5 oes erent | ateeene lt etter Te eect eaten 3 
eee, —— - os. = —. - ‘2 ee . 
ee ee ee nn re ae oe en! 
wat Sets ps, ane ‘owese” “weet o 
seca Pio tegee oo". - at eer 
i ee a a eee epeeend  geeteS  wgesend 
PO oa a —s a Ss "om am: 
eats Sees ycondes 
“a, by eee - -t ts . : a 7 t a» = 
Fa ee ee ee a ae gfe, eo. 2 sgreeet 
ee So eaters it an 
: = . : : 3 © : ° 
neonealt ga ee ee ee ee ee en a aware, 
~~ 2 -” —me ve —— o> =: s oo . - 
Oe eM seen ere 3 ee ye Pee ene Se ee a Oe te ee 
:3.f 73 = S: 3 tes SS Cee 5 2) SRE SS 8 : = Z3 im ae 3 
TE & cc: EF “ke E caren > ee eee ee sie 
= eo SS le ees, o- 2 ~ = 2 = 
7. 2 2. we 5 Ae OF Me Os a. a. we v. rans re 
7 3 S45) ROSS PARE es Stes Bea: S re ai a Sey 
sat LF “AL oe nae casey 8 : H 3 Z : 

: ‘ ‘ : : : : 7 7 * 
heeds hs swretet See ie ee i ee en ee 
+ 2 Sy. SenenS, ieeators agwead ingeseee” ameees.. saeseed.|soeme ss Sees rons 

BP RS a a iy cents he . ‘ 
1s es vee ee ewe cee eee —_re a las a ~~ Le tenee we “S 
oa aes Sees) aes. eae Sis tater’ ap. ics oe Ee caer 
ms ee eee ee en ae oe, oe, 
Pere er epre: Vie tae Eten 8) Stee e St Ar ea eS eee: eae teres ee, urens 
a ir Ne a of St ae ie OE eae E sous, Ee eaas 
cagevs “aeecsce! artes | rite Sate: eens, wlectes asia gin age me neeee, eee 
faa isre gree ets Bess at teow WSs Ba Jee a a PR: + ar at Gane ee Bee 
PRESS Cethee pggkt Sse te res ieee gagaes Oh aaa Pcie leet ae eee 
a a eee ee em ee 
ete Seo alee ie ea et) se Z ata ONE, tae ree eee ES mg ae See eae 
weee cr eeashh  Apaeage MR glbve EIS us Uae ee. eee Meese fone, esdbet, ~~ Temete’ pate 
oe eT Te ETE TER. TT: 
ee ceege Ag ae IS Re Cat ee rk. eS ies tee 6 octal B! ub es Tat Fakes 50a tlds? 
rd . mee eee tee ae ie =e ee eed —2 . 
eal mae | Cree! come S Cseirremess: ree leak cae See aesaee. eA Mee: pian. seeates: lepmees: cmenaees. Seepeens. “rpteers 
Te ‘ . er. ttt, 
Seo ee ES Son Bg aur iee ite eee Pe ee SP ee re a 3 
. - = - - - . ys Te . 
sem pee meen wpe Semen acre tp legen cpp FO 8 gee peed 

SY ew ee ” 3 << 

2 - e te iat tet caren o_o 
epeesh ape men ors nyt open pe es ese pees i eel 
Stet! ens kaass, sprees eee peeenel sax serd gree Fog med egemeed gees agemneg 
weed epsom? moses egerecl agers 1 teen remewel meewns epee Bo tg vend cgeeeeh  ageeeed  czemsed cqueeE egereel  ageomnd  aqeeest 

ele a Aimaldes, .. {sent CG? chige ee Ee OS . cone w aee 
SO oy ie «shee setae a ros, oe me apace ets sssosd: “secmteg ! neces’ *, 3 
ia ns Sesto aes Saat SE eSe “Sree: state at Seeatee > bate? 7800! 
ses ees caer peg ota ea owt awn 
re er o, eens: ie ese sestery eta 
wears ft 1s SoCo 8 eeue! “Stee s pecs (2 eg: ee FOE epee * 2, 
as ig ° women - — rm ee one oe —- se ——~ 
pas Sane orn o, enero A 
ccna. idee: Seats ee Pa ee ae OR re en a Sus. Yentece: sncee 
* Poe eS a Re Oe core” oo wens woe 
pee . ome. me on 
nomad ieiccee” <toeieasSe va sees ebaces) FE, te moaees: cewenct: Thu Sct eee! Se dan 
me : ghee . A 4 . 
wuemed mpeeh FG Egmond pore 2b eee S cgeee: isecd  Cogeemes’ taeda ANS 
hsm a a ee ee ageee ee. a ew ae of, 

- ae . - eemeaaal oo ose oe . . ° 2 Se ae ae ope cee $s ‘<. 
peeaegs Oe ee are ae Face vis Se teed Bans Gaeretse! 2or 22.8. te) te es” stars, Hei By oe 
= * . . - -— - im * omer e - « - -_ = + 

- - & = Soete ye bee! »Biene, oumes. Niteie!, Zach 
=, So " =s ~ $ ces ort amass. 1 eet. geehets gta 
oe sen : a5 ss ses s8e . ge etee TS Sarre Bree So Fa oe 
Rt nc oe A a a | ase? yi wear daeset “eaaten lasses tarkta,  Segste 
Se ee = 2 . i 
SET Setee Bent Biro’, ses ere TRS igre S ageaesh! cabeel’s jencins agbieet > “easel iSe tseaeed 
mates Facet” Maas Ppmabe? Sedat acl” seat 

2 - S e 4 Cage rey < s = . 
epee mer eel tee E ace cel creed cheddar gee ee eet 

Saas eee ote 
cen meee pened epee ceed eed ened FE eed Foe, Tf Ss Se 
ad —— et aa ee —— tee 
ee. | Casco eee See gir vt, eee tee 
a e eh teers, Agere . errr iat ra . 
rte me comet, Seg Se Sepals ES pened Ss, Elk Ere S cegeend 
ar ie, Geena: is. Sols og) SESS seers Oo ated, Fase Sete iS ese scene 
eae ayes pa aa els spate Sister ted 
mee em re ce me, te, ee tes 

faa aeeees Be eter aS, SES etna) sateriet: srsett sce eeis “oes sms it 
ree USte cay “Be Ss eter do “Sone: Lote Tue os tase claw ier St 8 Ser! eee) ia 8 
a os 252 ease’ 35 eres Less oS So ena, Weer eign ES tne: rites els SS Las 
cicast Thcaate® oF Pause C Pasese™ Peel, MLlare ter dees, ecco: (Sit leger We ele: los ew lee cess 
— (ee Ss cose aes aia 
Seece) | Jo 5 Fi ictaes sees” denies tS a? bees powers cast 


4 


4 
t 
’ 


: 
oe a Sa ne ee eee ee: eee ee we 


oe = : s é 2 2 : : . 2 : ul =: w”) 
eemeers: > egreere + 2aeres. ses Sr eens —s- 2 - = 7 > sores a rd fel ke l ] 
: : : 2 >. : > : 2 : O- ~~ mM {a} faa 
wyeeed wrest cere peer  erreeee  sqresed steed crrmel cgreeel  cqeeneZ cgeesel  ogrenel és 
SS tt STE ST ST tom ot: Q 2 Zz = 
SRL Ss Sea) ot rene Stee Soe ce) Soecae” VE Ta dts piece, Sua ee Bae deeds Bese 
Megtsak, MaSeut eh Lie thy Pre a cet) se hace sos eset Tacetsl \TemSes; Taceke q Qa 
er OE te Scere eoere ots oon. Ts ———s 5 Pad 
F725 $5 "eS FT eS CS ee 8 MS 8 eS be Te SS "eS Be Sos Pentti 
poise” Sieate® TaStet Tabet Toe tess. Seales Saguelay tage SSSR AS aac t 
meee ere ere ee etree eens, ee epee, aren certee eres, (>) on Ft 
Gross iPcn tS See) See Se eS ee ses Sere Seu eee eres Q ast oo = — — wo 
cose ot 32.7 = =e. z-2 ay Sasa, ceonate ve 
a a Oe a ag ae Ta a ae [o) in mM OOoO0O°0 OOo>- 
‘ : : : : F a Ht!’ =O OO 
wpemesd agreed oremeed  mrerel egceoeh carersd ngrere  egeesed. quand sqeeoeG <r 
= fest? eke eves t eS nett ageemeg genes ogee Z wguewed ommend cqenesd O a 
pred ceed ree; tpg peed crest ote ed treed creme: warmed ogeee 2 epeewe$ ogeeeeg 3 = @ Nn) Oo fea) (co) 
CJ Cd om. —e —= —— _~ 
a a ee Se a ee eh er, Se ee 
Steen See S493) aeih, IE ee S650 Sind. gee Sse Sele 8 Weg, 2 og Sens 
eerie” Faate” Seeetn” Teme? Sonne eee Sa Soe rie Fe Se oe 
egret meed weed tend eed cere tere mptenel cqeeme qed egreced LO 
~ é “a - he . 2 : 2 
mremeE  mprseeG careeed ogeeesd cgrere)  caeened squared, cyrecel  ngemeed og caer Te eer Sc mat Me sare 3 N ne 
: . 2 : Ke : : . : 3 N 
seemed ogeenel epecee® ngver sd _eawmeed egreneZ egtamS apommef cgeecel cgeenel egeweel  qeeeed 
ee aces “eae verre E  sewenel ngreesd  cqeeeed  eqreeeZ  tetened  cgeeeed  npemend  -qeeeet O ; 
ened np. ae mgscee]  sgeened  cgeceed — eqreaed oe a ee a ore = 
4 ereees — tpeeees peers wteves J eeees es weresns = swwneed ee rere 
gerne cqeemeE cyeeeed cores 3 epreeed greed cgeeeeh vgeeseg  ormved sqraned N 
: : : dB! Jecenasd <eusescd! © ageseit’ desesag’ “sgias 2° iessced NO fw ~- om 
SZ wgeeeed  nqeeeed egeceeg ceed neweeel  ngeeeeZ egrcesd  cpeceed  ageceed epeeeeg cgeee fo tgeated 
F : : : : : rap) 
scese$ seccend cgveves cqneee caver wed ngpeweE  egenenl  wqvese? ngueee opemend  ~pvews’ rol 
- a OoOOoO00 0 
bts Brae <8 aren et "t". a ete Este, tecdee Fok, fe > — ee” 
Bo Sed RSs ss BuS5:5 ceteerd: SoS 8S 2 MS SS 515 5 2 tue 
pe gr ee a on taB Se: oe i ee ee | > > 
ate, ety OS ee. Ra OR, we a Ra Beg, SB St oe wo (ep) 2) 
— ite 7 : z ace QJ 
- = 3 a3 = sen CS - a es ee ee ‘ons (gp) 
saat <seseee “aseee’ sSeSee” “or a eect 8 3 Z Te 3 Ee , ' uv) 
id -— see a wee 26 se, ~ oe ee a ~ oe, -0 0e oo ee Sw 
R aaa : a anes : uJ 
5 a Oe De 0 See ee LJ 
. - fe we et ‘° ee - . ec . oa Z fal i fa a 
x : : . : : . 5 r . : : 7 + . Me as 5 : 
a ee A ce SO es ST ee a RS ee eee ee ee en ee Nee Se en ee ee St Se oens neere Sear, 
: A : - - 2 on™ . * < <5 : os, : = 2 or, * oe * : : : we 
ee i cn ie eee RO Se ee SO re ree Se ea renee ree en SE SO, Sree tees Sens onan Sk NO vane ee ee eee eens Seno eens Seen Sr OEY 
eae i se Se eet ls eee EE ent Be oe i nan Oe et ae cj zo o- ores epmeeg erpeed spam emeed Et Ft ce I car Ra oe SA ae AR ar ek mag Ee ee ie tie a aac eae i net Se eee Some ot Were 
= P Pn ee wteee + cenibel pane omen, ~ i ee oo ae ee ee — a _ Sieet | eeee, i onaeee! cee 6, es 
Pgs A an gfe stl. Str: otis Ti. St. Se 2 2s 2 si. 4°: geen, arena, atte a: 7 neeeeas Vatatene: «ote . ane Seis ST, oe eos TM. STO. OS OT 2 St, St sis 
See Ne Foe see wey ieiser eye Te fe! joasaees! (iS. o o 3 2 Qe E: Sse. S eemsh iS te Fi eect NE To ep Ste Ey Be 80 Bee ue mate See eens. ercecs 3 3 es 25.3, 23.= nS ieceveeo See ws SS) “Pane ai eee "2 2c. ? 
lai Ca CR ace SP Sa Set SA ae HE Mi et SE SE ee eR aN SRR ta SRE le St IE ne a PY te : eer tees relate cassis = 22 See) iat Sace Vsutae 2 Poses bo Sa “Gal Yana ae eer i er 
pe ee sente® . Saeases™ "cease isan’ Seatee: ““ueatet! Teta Tacs! woke vache? Fumete” 8 FF enlte®  Saeete” Femme” “me center teat meee” FueaSa® Semnta® Fnende” “needa” Memes mate” “mente! Saepse®  “eente® Tuned” mecte Teenta” “wee” | Sa rabe 
eae, eres Sei, esaee is : pas F San of oh alan ede. fom pace ate as as oe, me ~e ae —_ myene, wee, ats beget, oLitass ee ‘sued, pees Sai, eeen co” came: 
See gee SETS ST TT, Te Ee TT gE g SST gE tem TM Te TT LT: —, : om: 2 ste > ieeets> sige“ NR eS tg Sei Se) ge OS ES ST SE ee 
Sg SB eg, io So's SE See Beg S0 3 OSS a eS Boa Se ee ey Bete eke eS Base Sead oS tele Se ceet i geen 1 E ot eh Ri So ehig, SEeses pee eve. Vas Bee, By tarce a. Peay Vers Ses | Shes) tte eae Ome see Seotg pee leet eee 
poet Ss ao Te —z oonte — —-' eoes- ‘wren as eon’ woote” bee —_ + 23e! ewes conte ot a wt Fe se od oans ewer oo 3. eoese — —) whe ‘eave wate onone eo wee wots —-* 2am 0 ‘wae en 
Sea, eeeee |. lama =, awe, eee =e ee ee er eens = oe ope, ee ~~ aoe see rem sen et ~ eee nen ee 
LE. ST Oy STM Lt ste ee - se. ee Te OT. Ot Sire: geen ee =, Se. Py : 7 oT: ee Te Tn Te ae es, eee: geen See ae Se ee 
Sooo Ss mr bead Eee see Ff Ded SS cet STS eee STE ETE Ms Te STs Oe Stes Steel gee pee pe 2 FE FE 22 BS SE TTS ogee POLE Sd Des ee es STS UT se STs 
ears 18. ate Se tase iE. tas, SOE Sa! Scena. Ss gS Serena: (Ses cqeeeeg, STE Re: See Ss, Ses. Soret) oS poe. 3 2- : = S48 ee Slee See NESS. ao es SSeS eee Gee! Ss. fete ete WS! BRS. ShSS. iar sos 
os) —s. sve oe eve —— ern e a) a —" se ee ane ony ——— ‘mown - —_—s. —! a, ——* —— "2 ‘ose a a — oe — cme mh we "ew ‘en me noe 
“te —= ~ ee fe me ce anand * mee oe sae oT —_—ae 
j 7 . Pere oy Aererneet. (ten sen., (eee : * . : 2 Sn: ae see 7 s < : 7 . 5 . < 2 yrs. ot. =e are: gees : é 
me ee ee TS ee EE BUDE ETE ee est cet ceed 2 NTE a STE PETE creed ceed eed cee ee ee ee pe eet ce mee eee eee eee FUE SNE centr Qe STTTE FSR epee ne ee 
re ceased, Saher. Sees ae, seeenes ES is Ye ea re i 2 tet = a See stns, ses nord —F ial gueesl oped a Seeree, Seren: sarees, Sac. oS sos = Ss ane > eee, Sewers ee 
owen wee” Fue Foe nee pile ses : an a ‘ete SaaS 
7 : = a : é e 4 A teres e 2 : a eee : ‘ : : s 
Te eS re ee RS ee ee et Set Sa nee nee eee SR Sec St SE SR OS Ca eS ee So a 
aca ae ac See ee ac hae a as Peers sar a ete eS te: tere ”, slr. TDs ST, tT LT ote 2 gS tite TT. tle Pr ee a) as a SS; SI ft, ss 
Sheed egeened 252 SS Te ee RS ees! Stee Ste B.S a Se Ste. By ee Se Ss ees SS Se Se es a (eaas > Sows 7.2 $-,2 s F Seema SS Be. Brae SS ee Sees Ere RS Si cee lees eee bse: roe. Sees. Soy 
roomed. cg SS) S tego os ces Roe see Sagi were Bliss ses, st coe eee Re aes et ae er ee - aS, reat ee ws: 8 ee eh SO Ree ie a elke ee MR Ta Te | I Stack. Sas sone el eee 
ecete® Feccte® “awed” Faecte® Seents™ Sonten” Feccte®  “necde’ woake’ weete®  Sapete” Faecde?  Fened- Me soca” "evate® “anata” “anata ate” “eae! - anne” aorta” “onete’ pS os, a ney oOo 
3 & 7 : : * = : - : . : : : = . snes : - 2 * Aes a . P = : 7 i 
aS Si A Se SS ne nn SS Se A SO ee eS SO SM Se ee Se Se SC Se oe SE, ne Se ee eee aay 
eqere, epee ogee nps0e, Ses tesa! deweoe. © cuee eyes, epee 
2 A, tree, of a8 : : ae 2 gst, . 7 : . seers S283 P cores. oor ‘ s . : 
ose ih a i, ee LS ea Pi ae er oe 3 Te SY ns ME LSS a 2s 3 Tooereseed eped epreseg gees Pt Sc Se ier | oF tgeeee$ geese § eas wpneead  tgeees aye. Free tiie atone Sas Sos 
amet eo whe’ nate waate eo ee enone weve’ anus ee 
. : - a a Os i aR Sn AT lg YR - , : : 2 : is 2 
speed eng ngerees ageeeoh agreed eqeseel «pees ened sed seed creed cared PRUE seed cpeed ceed ced med i sere sateen creed sprees geeeP creed cpeh cred ce 2 creed creed cred rd creed steed iced red eed ceed ee eee ETT 
a ere, al mw oe 
* - - : 2 > F * ‘ Pa ears s e: cateete ® - x : : 
apes 4 povenl sereweS manered epeocel canecet egereal ase rel egeee S  mpeeeeS neces egncee$ es-eecd ees weed acernsd meee ecco Sans. ogee el rgweneS cmmens ace! weeE queen cquaneS genes ege. wi SS nqmened  eneweS  agreeed cmresed 20 2 egnmesd canst nee ned emneney  cemeneh teed eed wesf eet 
eres sgoweey  speewes manny epteves gnawed egereel  agrereS  egeee 3 cqeeee$ nqreret  ogeree$  egrseeE  egremed  egereed  ngueee$ egremS eres ed egee of cgwemed egeseed  sqemeeE  egwseed  -quemeE ogemned  egeeen 3's, af teed emreeed onsreeed creed 2 Teg Fo omemed ce z meg ceed eed sees sz sont 
— — aon, poe eyere eaias o—, ore ecm, 
Z onmecd Fo 3 mqvereE cemrel -geovel  serect cceeme! cgeseel «zoned Ce ie rr PR rR ne en Peer ne See eee | ak a : eee eaZ epeteS weweed * weeeeeh  epeenes Don mmd weed cmt eed ceemeS eS wwe tT OS IS 
wren tree eneee Fe cgreeeE greed grees ered eqrem 3 ogeoeeS  ozeneetd crt pik: eee ihe a Agasens Ve soars. Serra Sees = Fock s rowed te Se tier Ss meee ie camer lr nee Sl eee SI han 3 ~f ca cei r ieee Vas Sees ies 
ales conte’ conte’ Boe pee, sects ate! eete  Fedn 
Pare: sea s . : 2 = . Sones: Pe er) 7 t 2 AS tert A Z a - e Nee et oc fears aD agrees 
sroned TE ages mgeceel  cgece-?  cpemeef ngewe 2 ogeeecd cquemel np mee 270, 3 wgeeeed TE eqeceeg  ngereed  cqenced  aptonel  epecsef x a he ee eo - mereney apeered  cyeneeZ weneee? peewes weg eptesed stemmed seemed memeeed  nqereed squeal geen-B creme! ig, ie Ree ee ae: 
ate eases sete ‘ couse : pal Te Pee as 
Rote “teutes egese eswwe egeeeegeee, ste ones, es ears pene ~ 
Sag y , = : Se SS ee Se : . : a ome a oo. 2 - 3S": : . 7 Pecos : 
seroed 273 oF ogeeeed eqeeeed z wgered equeesd cyan FE SE eqeneed sgueeeZ  egeeeel nquece? cgeeeef peed ne toe ef cpeened ones f = = ee eyed mete Ecce FTE me cet need ceed eed cp ed pee OTE ee 
seats p Fosese ence eeutet! Sacer” Tosates “Tivase" * secte® anata Fenae' 7 = mone 7 pa 
: ncocal an —e 
7 s : i é 7 7 : Ps 3 . 7 -t p37 z ows : : Fs 
mE agemeed speed gee wed creed pened cqeeeed  cgueneE ceed cqreeed creel cgeeeed  eqeeeed) egress  cpeeeed treed eperd  nge ed cpm seems gee EF cgerced greeny cgeeeed  cqeeeel ccemeel one a ee dot SU eee? td eped greed teed opened cpg peed epee 
. . wees oneee ———-. 
of. 2 ~ .oqees ~, on pe, Pee 8 wee ge, wee, ” ere, ~ a mre = a a re aaeee, y — apecfee Be™e 2 Me FY, oa. “2 a 
: ata rea eae Set Be Sis, vegeasd, Sse Stee, Bees hg 5 sy Sis ar ae ee sorjee ae er ieee aoe os coBe 257% 22's Fee Bg aqme 33, 2 272" eri «2: "a Fe SS cg 2 EAS 
: ate S's Oe ie faerie eee a Se Sa a Sa SE See ta ey a per 3 ahs os fo es ESS sti : ao asia e525 3 fe 2 3 ia me Z 4.37 Sot 3: ieee 
. eae a ‘ooo a aos ear etaoy eoake’ Pair a pe ee ne ‘nea’ aa aa i ere on ote Saery aa ae es i> 3 awoke! ars 
ma sqeew, orewn eneee coer somea,  aneue.ageee ears, “ ~ . a - 
=. 2. 2. oe gee eo Tg Te o'ST ee ET, pics : : 7 us 2st) 3 ets 2 Me Dogs 2 se Boots 2 ate Baretta Tete tet TE ET TE Eee ee oe 
3 eee 5 lace 5 toe we Econ 572s $8 Fi -.d 5,7 FF 2 ef oS ETS emed mgreesZ epee T emewd cme eed se aeF ceed fF 3: 5 Oe hae eect 8 H ae 2 ees 2s SSCS Ess ae oe 3 as me 
: : 3 H ewste® “vente” Seanda* Fancda® Facce® “rete” Tamete® 7d. a eed 8 ase os ee) Ra em a aN Bare Sa eh Set a ak See ae ha é & Fc a 
a ee Se Oe a ee - ~ eet gee ween oeee, a a a nC 
es he tie 20 gos 3 eee reg rs ee ee Te ep Te TT FY Pare FF a Ve Mp Vs POR Fe Fe eee THT he TEs TM! Tes PET STE ME KE eg TS 
B25 2. § - as F3 Te aria wae tae: re 3 3 i 2-5 23 ¢ 3 : H ee z 3 : = 3 : 
Q owe om eo et et os ‘eo ow ° . 7 * e 8 ° 7 Us . . ‘. 7 6 - eo 2 ° . . . . . . . * * 2 ee . eo . '* 
2 : . e ° : a 7 . = ; Z : . : : a ey 3 
is nee Ta ane oc Sls ee SI oe Tile anes Si sane Tc sien: a ee le Se at le rhe tone Ss cone er noe tee nee ee ne Si nee Si ne i nee na oe SO er a Tne ee a oe MS Me Se SEs 
- > o - = 2 = = J = = s = : - = = . sss = = s = = . ee 
Se ee SO en Oe SS ee re ee a en Sree Serene eee Denner EE Sr eee Sean nan Sneoree Sanaa STEEN NONE SDE Y qt 2“ t 
A eae Si eee Sle ean i ee Se a er Sl soos i een aoe ste eee alee ote Si ee eo eee ree ee ae steed = 2 RBS, creeE ceed ceed eee ees ee cet eet 2 8es3 
me eid Scene Content tome — — ome —— Atma — noe asain -_—— ——. —— ~~ ees Es —— —- on —o ee “we 
=. 2 st oh. oth, oT ¢ —, ght, 7 : : 55 me, ott - oT. bee 3 20 man gett et Te, SE. ts a i oes Pa 
B72 Ei ceed 2°28 Pld PLE PLE Se EE Ft aes PE PETE ee ETD eee ET TS FETs SSS Str Ts FM Ts Ss eng SFT SF: SRT: 2STE SNTt eg Fs SET: SET. LAT 2 ee FET: 2h: ane ee: 2 
+ oe ea CRE Es See 8 ees aS tuted S258 Sites eS Bote e Sees eed. Sd set nd EUs Feed End Bed Ere 8 SS sees: UE eee 15 Pas! Seco eS Fisk creed Fos,8 Eee Foe 5 3°22 seed Boas F002 aed, : iS 
ee oseee eee eee ease nate eoee oes ene eae wea se ee te ta es ae ee ere — ee ‘~-e-0 ee eee” wee ee ee eee ae oe neve Fs ‘seam 
——- peel etete ~~ Canned wee Cement — Cortana — coeee =e 8 te eee Sam al Cl —_ a aoe ee Rehm — re oe oT ereee — aa = *. ———s mec —— se ° oe 
Rca ee ee po, ST, TL SET Te TT Te ST OS * 2 98 e Pe gS ee. TL ett. ot. |e ne ee he Sate TT SST TT ei TT TT ote “cree ee 
Fuses Fred Ftd SS gS tet Bute Be 8oteF fl fos Foe Flee PF cz cb cee Fie 5 LF Be Fond Bd Fog Ez fite8 Fits2 Sted Stee Fites S805 2723 8 8 Fs Foes Eve 5 93 epeeg Foes Fo) E's 2°, * 
pe Ke ane, a Fe Se SE vee OL OL suede” Seeste”  “omete” “nena” mats” fuente ate” Sawese”  Femtel FTF Soe? Sune” Fee tee SC a SO Oe sete” “emda” Fat Feat 
we — —. — apace — ere re omen oows, — sere, ovens, — — — once — — a — —_ wowes fe: ow: — a = —_ — a0 —— 
te SI = oss Ss ST: Te at 3002 st Pua cee Sc oe aed : atte Pe tee TT TT. ST, TT OT Pa ena eee a ee ee ee ee et es 2 ee Ss 
Sure Stee Titans RE S52 fies Fk ES wows bie 5 Fog Soe 7k Sg FE ogee erm Bie we Eos Sos 2 Es EF 2%F St Rees IS ca or ene Sse or esis: See (See) Bie s te tas. Sitesi oe) Ses are, 1h tase OR teres 
aowna” sean — ae secte™  Ferete® “nesSet wee ne” | “eweke” “meena” Sere” arene = Se’ a a a re i ete az, a ee ie oS en meee” ee — 
: < 3 ; t : : : = © ~2 t : : 2 : 2 
eee ep-rerdgaece: a — wit marten enteneS cnrecef npeome 2 scocard cme 0S cesee S$ ageen-$ vaeecel  <reened sax mma Seseced  Vecsmsbe, Vincsavek” \factsaet) smapeocs!) “alcaa’S) (ogc) os ces ce “ieee Gateret, | Sal S ce) etic me weaeeete Shkee So peed! need aectt nese 
some creeper egwery ng seth spremhrneweel aged etee$  egeeed cree cgeemed cgeceE carer S cgeeed eqreeel  crweeeG gee Steed cgeceed greed treed creel sree? oe pases 1 Series) onze leeeeens< Sgeseer: “sberr=e. =o {ace eee Sine Se Sie ada 4 cA toa oe SE on ee A 
3 = 2% a4 . = 4 = oe 3 a 1 . or fl — = > av _ one. — “4 z 2 ~. = 
wgreeh ngeeenh cqeenel cqenmed cyst ag eeeeE nqeeesl  ngreeg egemmel aqeneh epree ogeeeed cpemeeZ aqeeceh cerned nqeceet  eqeemd ee ae weed aprmen$ cgense$  cgeend wgereed eremced cree geen seeeed mq f  ngrceeg teed tee agreed epee Pagel peed werent geen spemeatt 
sper, tacee, enete, apwes, eres neee teene epeee, prewe, agene, wsees,  Cezeee, epee, Sagees, evens egeee ee agree, ogee, etree we arrose, aces eee 4~ see, ene, mem, cet, german, es =, 
geo: oe Peg EN I Ge ok get PG ge a8 fed Fs Fe Ke Pe Ses Ee ete SNe SN t.2 3% 2 Bret Eg Peg orm, SEE PTT PE gered wpeed SEE SFT NTE cece SETS ce 
wre ze teh Seeete®  Fanete” Neeede™ Fate Feecte a aS a a Oe Pe nh oO woe” Tecate” SenSe? Senate” Sancta” “encde® “aed levede” “erate? “ovate eeate® “eet? “ames mons 
p : : : ° : Romer uw 2 * aad = : ° haseot . * ee hoe 2 a : Peer zt 
wpe agreed cneeme$ epee orseed npr esreted ego eg aE epremed cq Engen oe eB eqeeeed cerned nqree,  mpesenf  cgreeed  egresB veered cgreeed treed emmeb  eqeeeZ creed wpe agree creel peed creed peg cgeeed ed steed reed ped me weed cpt ed ad 
- : : : . : : : a : 2 2 sts ots Ig ST! OT te gE, tater, tee, tree, —— . ery <i - a 3": a 
egeceed ejemerd -quened egreceE ezeeed oqeecef ceeweeZ eg sve h  egeened  cquered  cpeaeef cgueeed epeeeng  oqreeey creed PS eqeeeed STE epeeeet DT OPENER FTE YT: Pg FT PAs SE eek TTS eed epee ged pe eee ee STE 2 TE 
aoe eosse eoad~ ooose tae Sette” SacBee’ emete® Ferate™ Senta? Sumnde® “senda? Foes’ eae’ onde! ‘non 
2 : : 7 = : : = ‘s : 2 2 : 2 2 » tt. P : . 2 I >: : A <t": 
speed egreeed steed speed speed creed ceed creed treed cried creeh creed creed speed red creel creed creed ered creed reed ered speed ceed reed seed eed ef cred GIDE ed cred et ed eee re eet tT 
7 : a : : . : : P = 5 ri 7 s 7 : : . * . 
wqereeS wcreeed greed eyeeed  cpeeeel ngeeeed cerseedcgrersd weed ceed cqreeel  nqeesed  qeseeE cqemeed cpened creed ceed ceed egreeed nar eB creed creed nq cmd creed greed ceed ced sed ee ee eee eee ced ee eed ee ee oped et 
— pom — es'eus gaan eee, ceewee. 0 ee —, —, specs. scum’ — 
ee ee ee ee eee ee 2 a rd z nt ar ee ee 2 west tres FF ered zr". 3 a ted oe wemmeS  awemeel 3 *s 5 a ee ee es womeerS Fu FT wwe Fe SS Me Fl tome —eeee Se OS 
he ry . ry = . = = ? 2° te 5 . = Ss fe * # “es = 7 = > 2 eS = > = 3 < 3 2 “e cy 7 = se Ss ewe ef. > 7 = ‘es 63%. 5 = = ty = - (ar = ar a ee See a? > o ars 
a OS eee, awa eente’ - bc x ee Ss onsae aoa la Se : cosa 
—_— rece , : =r, veeee. ae, aeons vem, opens, 
Fo, § egeeeeE cpeeced epueeef cgeeeg sqemeg ccnes-E Pc. 3 oeenesd Zo emsnee?  raseeeS She 8 £  cpewend_ ageoeet wcveeed ai 3 ems 2% 3 f SATE eqeceed  -geuned Ee SZ) caeed OF ar 8. Ceewcaat” dceveed) Sens SSeS comme! cameeE teamed epee ences? eet 
ER See TI sates ls coe sreeeG geen gree G Bnd vqremed opened store Bt S mgreeed  cgeeesd. sgreeed ege- egmeed  ogeened ees. 8 See Rs aS ee ace ee ep Ee d  egreeed were agreed eet Sas Se 
awa! ieeee ‘eon eecte® Sone! cout conte’ eee wots 
. a is : 2 Ss Lata eee A eee : * "=". eters oor’ : . ; > ot; - a : F . epee 5. Eesemes «Seay a eta et 
wecmes$ cgeecsS canencl  aeeusel egeesd ww aqeoe BSE se! eames: senses’ Vegvencd’ “nsencd! (26 eoease SF weed Sencsal seeseed ceveetS caceel owe) emssed fue 5 ease. eng 2 Ae en ee ee ree eee ae a a et ae ane aes 
mem—eZ egremed qeeneG egemmel opens oe scaeek < teteen S408 SS ees eee Se see Ts cont RD Ss ae a zs, bed z 3 : 7 rile cheer ee oe A aca Tr | tear] Steers: lates: SeeeS Cee SS aor tee er a at a 
poles Sa ree cect pate x suet! wate wont! waste’ teste Sosy C8. sSaeetat. “ewes 
agreed need cacemed egeeeed seereel  eqreeeZ eneeeed ogmeed seemed nseeeed wgetee egret nrreeed need cpemmed ageresd cqeeed cement wgeee Fepeeel  cqeemed cgemeed egret pecan eqrece$  egeeed  cceened nqeeeeE sceteed cpeeced cttened  ceemend cqeeeel. cqueeeD epieed pees ceed cee ed eee ceed ed 
eg “Sean an. ieee 5 tet lee ance wg ter, 0 gigs Ug: noes, nee, mae seh Ca5> cee ion: > g.cee ~ opaae, ~~ 2 .wwee : =, =. ae, mr ee see 8 om ne =, “© 
‘ oath ORE Se pe eR nc 9 x s 2": x Oe a oe r o-; F - t wets g T. 2 eaten Ms =, 7 « zo, 6 a = 
BRS RS RET PS SS ee Sed ee Eto Sk 2 SSE EEE AS 3 Ss Sree. seco, Begg: t wR Od: Peo spot 3: Sue 22553 PeLoSETs seg Ts 97: apie ST: Lat: Pel Ses ames 7s 
fo tek Fae ee lesley aaa Ss owe’ fe tes ew a ee wes eo “ae oe re ewe’. a are ee | ex Be a eien SPea ba.) ene at! tp Pesce pas lis, 6s 
essed’. <cqsse,. Sownas lapses > .Laacee + Leadon! Per ar ae ee ee oe ae - eo, beet emer weet wee ws ee at ee te tee at : ° rs 8 Bo as eh Sade on tent 
Sete. one oe, ST. Se Ono 7 : 2 : ie 2 ots te aS egerdes meet ca-efec erenfee csrelee nqaciien ommales spelen 3;°%. 2 aes, 
EU Pca E STE FTE FTE FTE eed ener cgeened  ngecend cena] egteee  epmeed pene 72 EFF 2 og72 8 Me Be BoM Bee ee hse Te Te ee cee ee de oe? sos aecee pert Seige ea ESTs 
avete® Fak” Mate’ SeceSa® Tame Meant x a ee oe 8 32 5 25 : oe 2 ce ce we Mes = er a ” 3 = a a] “i -s te Sea EE 
F a oe eee com . oe a 7 es ene ~ = - - * ~ . 7 s st Jae! 
ST. E S732 Eon oF Un Both 2 Bot eb tn et se Bote to ste Ste Boste fogM]e 2 cM) Bota dB oeTe Eb oste tt tet ost et Set oot ety am, Bas 2 os 2 ate 2 ata e 2p 2 eT] Bogs Boots 2 ote eM] FE BM! EBT? 
a8 29,2 £78 3% £45 £52 FRE FF SAG BES FS RAE EA £42 Fs FAs ES Fe 2 £45 2 7.8 3 % Se Ae Se cee Sa 4 $255 L482 Bes PG TAS REZ SRF PAF Fig FAs PUSS EAE Shs 
a i i a a Si Se a Se” PS 2 ee 5 a a LS SRS Ad FL ed Er LE Le LE NE SS 8 eg 
2 2 oan * mer : : . : * © * Pemgrs 2 a : aS 
mE eel pe crete agreed gene ewe nqremel  nqeee ngereed  eqeeneE wpemeed FUSE memeed ~ eemeed ngs Estee meee gee FTE nee mre ee mee qe ee eee ree erm ee pret ree peed FUE eet eet eet eet ee et 
mrmreE mere speed errseh eget speed cred oooml ioe aide! Foes 
ogee: oeee: agence exeve,  apere,_eneme SS a mee, nt ee en 
a aa weer . = 2 se = 7. . = * . 2 os. . + 7. . 22 . 2 > s+. - od z [2 yz 
7 2 2tT, : : z $ aeneeed or : STS, segeaees: ences Cease oneeneE!) Sgecert: “egemssd S50 Si eee”: Cemiwed f% 2 $5 =, 2. F yk) See secwag Stes8: 8 ce Raine Srasces i ee ee a ee ee ee | 
| a ra ier ca Se a a ca an a a i: a a emeeres,. “SURE 5 Sand; “SEOS). tees cogeeeed: seers 8s o2 “. wert ens ind ee FF Bs Set ewg FUE Lin? FF Ln 3 2 7 a 
ee —— meee oe cS = . samen —- _— 4 ee —— —! — + —_—~ 7 +e 
ee . ~~ a ete gS CETL Tt. Thorens oe creme genset sete, eset, cote, tees, '”—, < wee Pons wit. ots, ot oo. aoa 's Pome is! ="; =, Amery ett: or, STI SE st. STS Oy SU TS 
“ed 2°N 2 FF Tle FF Ps Ss Ses Fes ies SLs Fees Fs Fe FE Tad Fs? Fd see ita Weer es Ne ae ea Rote Ss Zoe Stes os) tad, sgutnas Stes. SESE ce Sek, eee yates eM Se) See. eae Eee Con See! Been (Se im 
a ee a wee a peat ay se —e" a eoose oe — oese —- bg ferme a ‘oe = we — sw ‘ecose —z —e we — oo wee ee ——s —— a —o. = —— al = — 
‘ ~, we ~~. ——e ee weree -— = —— _— oe ae Creel Sonia mse 
See TT TT EE TM SE SET eT TTT nen ST eT eT TE STITT ST TTT ST tg TT er SST SE TT TST ETT TT ST ST 
z- Pos FF Ft FE PF Fas Fs 238 2% “se! S76 See tRS Sees 3B, Segre Bee 28) S55 ~3 5%. 5 25 “8 3.509 *. 3 SMS FiteF Ste S bea Samet Pe Sta Fae at Sam Naa Se a Se Sek akc el See 
Sine <P FF Flint <li? Tine tLe Cle GL Ate eu lu Tl flst Tit Tl er Slt Ae Ste cate ScelF  Semttem  Seaccae Sante” Meee” Sent Senate” ete Meet Mneece” Canes Seem Tete” eet” era” mete “neta” Teeete” Meee ome 
i sar or ” “> aa = = ‘. eo ees - oe, OS See ee Te ee 
Sr as Se Se SATE Se Se Ee Se Se SATE SST: Se le Ses SAT) Se ce eee SEs Se SEs Pe Se STs ee Ss gAls Fe ls F.Ts Sele Fe FEE PAT: o 2 24,8 Pe Se FS ste 
* pecs" ame” rere wee eee eee” ewes eee “ee “eee “eee” ee wwete” —" aeene” “weet” “ene mae s i —— 2 ns, aa ——e — o—— — nee — wae ae —— a) a — ee tae —, — = 
owes ois cee — ee ee es a ba aS a 
* = - . rs = « se - : -_*+ . - - = > " z% ous gare - - par - ou = 
weneeZ epee myeeeeE meee meee FS awed eqeeeeE meme FLT egeeeel epeeenE eeeenZ ceened  nqeened PSE wg SF eB new eZ meee sree wpeed metre ceed ceed aed weed reed eee FE EE EN epeed ceed qed eed ae onmene ed ees sed 
sors. Ss Sess ee a ee to a ertes: i= at leterd oe eereee Scarceee 7 Se Sos. ke ae tas) ae = ath eee eC 
ovene ——s. ee ——- ‘i 
cote "en = 2 . =~ . - be 2 - - 2 e . — = = : 
TIE wyeeeeE greed FTE qeeeed nqeeeed egestas gee wcceed creel nee peed erent ceed eee mend ee dee ee ee cre ne re ee tee nc ee et eee re et ete 
ied Sores tates ad eeteerd is Sep ED seeed crceet creed seed steed = sree eee ere egeeeeE cgeeerE revered ermesd cee beret eres eed 
BExe. ute : 
Saas. Veet. , Yaeeses)” Soees ee istl,, Sastecs.)  aseess pataes stew, ween. tesa, jones, seks, . 7 a nn y a 
RP Gas eer er tsar Me ae ee ig rages < aor as area see o 2tt * : st"; <2 eT as 2 2 2 
Zocym fo cqremd oct Soesergy  Siiess, Socks’ Beas 2 i’s2 Ped f,8 BF coed eZ ceed ELF PLE Sood BF cael creed creed S72 eed mee ees sgeesdeeqeret agers reed sere Bed le 2a Ser sae) age. cee es 
SR ASR RN Seed OF © eset” awete” = “mene oats —s soars as ~~. ecote owen’ —S Pome ~—- oe ae 2 coke ~e 
é : . = : : * : : * : t : wt Syed cee cceteeS gree ewe ye epreesh we ee epee S$ fpr 
Bo sgeseeg, Ser) agete. seeceig> eceeset! Sereeey, Sgr ed veered egseeed Serine), “Agewees -<Saneiee. estmeet: jogs 's8a:1 Saeessd-'eriewes- cepeesey:  \egiety »cebhess -legkeets, . sceating< nporiee,, munca) “bende $) “egenane: “sxeiseg.. egmeing Srereer: ereeees, Areca. eae ee: “Speen erred: aaeene  eeers: Ceres : Sees: oegeee > cease 
ances o be saree! _ om, : oo, . : 
se masts Samoans : Seewad!sengaies athe aniaee srencd ane wowed eacdi “etdeast” 2a 3 Sagteiil  Sopewsst acndect” - si sees uke a0 eabaeed> iicenees ence), deka cateseP Jeon eS: Gamma Stare otteees peat, <a senteed  eceened 
-° Sate weeed eqremeZ vpenned wee myteeed  egeamez  cgeeeeE  satened  epsseed  egseacg egremed  eprersz o onned a <aseaces PE Lleg b carmen cprwen? carernh clseed epeee$  enerend egeee-Z ctweme scree: speedo sgenesb canoer = f -Bof srer 3? a “od “Sgeeng. semeweg tcesnez 
a atin = ot erat Rit aes = Rs on code Foosshe bcs yess; leeee). ( Jelaen Kees ueteets, acu : 
ee Sem. gers. cee, : * ao, Sitter ethos gees 
: 2 3 o Somer! a < wreeed a B ageee 3 ae greed oegerd ered 0) 2 eS tgeeed see? a sr Pe er ae er | 
egrveed wromnel  epeara  cecenel ogecneS aqeoeed egvecsS eqeenal scree? eqeeted cgquese’ eqeacnd opeevel <neomel egemeZ  egereel eqeened  ageee op age spread ages? reed § PET: a p23 PRE TRS cee et qed : Sr re eh i 
‘sade sence x - _ : : : : : : : * = ona eqeered 
FE eqremed  nzeeend FITZ epened ngneeel agree aqeeeB wg ak nqeeeed mend ate ne cgesmeg cgemend ce came nqeeced caseeed  cpeened ccrere a age ee$ agseeed mein $ geetel epeewst on enw dogo agemend oc greeey  eqeeeeh qe ope? age et greed pee teed treet cee eT eed 
‘aonke Sj Seeees i : 
pare ae oe. wie Sates 
ee <, geste < Sx ese ot : . . reas a atts : eats : : aah . 7 s : P : ae 2) Sete ees aie Se as 
ee Oe ae te oe pen wreeres agrees eget . ee a erases sone woe FS ogee Segre gone tpt +: ad cae Sil tenes ester Sr none Serene en eee Tse te ee e Se3 
tte Os Be ne a Oe nore’ oni wate eonte net’ woe oS 
ad wee. - eS ai0e eevee —_— a se — ot. * ow frome. ~ ms 
ner = si 5 sees - = Sig Ssgeees : atte eae o, Ep ete s a: 3s eee GELS a= Sow s 
mee epee STR eet eed nee FETE SETS ceed eer STE pet wed eee SME FETE cqeees need cgeeed greed ceed FETS -p eng ete P nreed peed FETE cmd eed eed creed STE BUR mee ee LS re OE 8 ere ae 
pas 2 Ph Re weber) ealeaees sande made’ tcoete! teen : ote secset eee wote sath Sagan 
srs Sao : on, : Pasa : ir. - 2 ots 3 * 2°33. > 2 3s : 
eae, 'c2 > Saat Pa nSits Soe a Gbeaess) ~uiseret py cametse SE ence ciccesd Saeseed davoesd! “Mitente specent 3.7 5,5)» Gueaedd: Lneeewe®l sessed eect: eeu co) ocdeaeds 185 eo eed ngeered Far peed epee cme Scsoee Fenech nqnee® 25S ceed speed qeesd oped STE eed eed BE eed 
S : isos se Sears, Oaeeren, « seeritacy eeeeere” “entenes.. iomreews | waietns 1 Stensaes’ ceernets, sanenee- “vetseen 5 coso) soueneoe: Sceswennh, exceese, “earstre,, :'seet-cs)« easesen i: s nate: w eaeires: ~ossoers Be a a = ce. 
ogee, : 3 ie reete its a : é < * : A ae : Sees gy Si, <wnecals: emeatee’. cet”. Meme (eee 
beesenS).eeseend “sccsesd a a ee mod wed wrest egerwed  cguemeg  tyeweed  tpermed | eqweres enews wgewneE cesreeS  mrreeeS ZW Fo cieetegoerwemed  cptewes  epee st steed treme emer teens oem tseeg oo tgmeeg  erresf med meet pee sree 
5 : 2 ee: °2 3 te els 
ea ~ oe pane aes a> ea ces a ee ee — 
ne ee eo a ae eee sgecs meg gwen, ae er es qos, = a wit og r. “rere, 3 er ar a ee a ee er ee =, “ 
: 2’ wowed. 7, Pir seeds 2s . : i my ‘. - won Sae e ‘: Sarees ze : ie -* 2": 2: zs: 7-4 i ere 2 
woes 28: Seog, cesses Ss SSE Fa yd eed Fg PER TT st rt Ls: aaah BE ag gS oat eae Be aces Susae, SS 3 “2 Hae a ip tee beer Bap EAS Bas us Rasy es, WEE: Uso de Sues ai to tea ty ss. ee 
i ace Sa cee a Pe ees Se rs sos escee ashe A eteae :S wae ae Mei ieee et yeas ee evade’ test “ae ee ne aes ‘ co 
: 7 eT Sn ete SNS ratte Bi aS: SSE ey Bo Se ES eet a a ty tette  SSTn Stee wie tere nee wee eee ee ete tee rete 2a Se Fags Pate Fete res FaT! Bote Ba 
teeaces®: < aeweee’! “rscces8) caste, -teconas, eesoa’. rpms? cS -2 22 923 ssf 28 2 2 a7 F ae on ee ar 23 3 3 = 7 = eek OTF ie aie i See 9 foe ao ee ae 
= ; eS ee i ec Si ree a ae 3 3, EF ea a Le a . os, 2 as = = = Se one* Sia wee, tae we * ie Sash ot 7 se5*S eae ane! 
4 ~ = 4 = = + fe _ weewel tetera eee wena tees : ~ ee 
Se ieek! Saeed. nceed Sepeeeet). lowed! Corel eased egeeeed apron dC egeseed epemeeS agreed creed cceeeeR egeeeed  npreef epee] geese ceed cqeeeeZ  epreesE steel peed pee epee ceed cee et eh me cee meet sgeeet meted eed eee ene as eet 
eacesat:- Comeecd ceeecct a ne a ee ee ee Se | Oo spteentS?, | exedoet <mmeasot:" \veuasc® i ees! <eeeSy Smee dak acme iE Man Sebel iene Sl eye - caeniet eet ee 2) see! Caco wml eed eed eed eet wnt ee 
5 le rer oe sere eb oe oe ees et aoe i eer ln enced ate seer Sl ee ee wi os = soe boty bred cred FUE eet ret eed ett oe ore ere ee er ee see sat oe os ot 
é aaa mee 
oper, 5 os ne ee hee . : . f : 2 cc loiocees®) seen. Cine” (Gaeee .Suaaes Sauaes = a = oe oe, Le, i 6, ace, 
Soran it! depueses saeS:, iacss? “Se. des See aa Se 2 sameece janes veneen,'® Snape Leen ewe? 3s. 3.S ces SeeE . Bet ea Site Bt agemest eS a(S > Seeembe. Sete, Baw Sy Sere Sect wets sar Beane Sears, Se ——? SS). ete See Ste 
se = ae ee ca ©. a Screed eet cere Stee ae oqeeeed SJE 8.5 ge fi eee 4 ee Bea ted) grees, epwras) Sm SS ae RS NE Se See area: oe) Soe See, ge: Semis Sct eee 
art peste ma eset insta caseety faassen omstet Staciter’ Sinaton “Secst iota! eaten) eset, aes feeens “Saseze Sooty epee Ug a 
eeeee | Saabs saat, “enesle” a: eae a eer en fens ey eats per once 7 a5 ss 0 alee pauage wae cetera 3 ieceet th, Sevres” Vemie” Joues!, Tigeeeel™ Joccal, eemes SUES. “aut, Moet: Vogts eee foi © Moai: + amet icon 
ee 1 eee : See Se ee ee gt atehies otro til SEE SES Se Say: SS SES A ee Py oes ere Te see SST Sm SE gto oe Sete, es 
Bi Sen iSi es eo eae Seeman SANE? Ste aie os Sele? (coors /s- ere ie ese’ cae Sea gee ahaa aes eee ee ye Sew Eee tees etic Seas soca SSeS RS sie eats Ue te Bees Roast ai Sos sess Sete Res: Le sige eg Ss el Sh Ss ee Bs Ste eves ay sues 
—— es ee Cel =e ert ee Ee ited meee oe —7—~ eon ee wate —e as —_ oe ~~. = oo wore ee ee ——— ns eel en one —s re Te ——— ee ean Sareea ——. ——e ——s —-" 
— oo = ——e toe ooore sete =e ors]. ete ~ — = ce eateaedl —eer ee — eames orem —s ee meee ae > oom —wse eee Seal ee ry sore ene ee bf yee —_—ae om, a oe SS meal 
SE get SE step. St oie ert cat, st es ot Ry eg TS OST SET SED te “3 Paar eS TT ge SEI ei SET eT: St te te Se dete oe, ee ere 
Smeets ete “ee fF eS OS Me EF eS OF 37. ars sss eS Se = _ “ef fet *.t “SS Se S *. “es ee Sa Sse Mel a Pace 8 eet Je Sele? Sat eie! a sete le ee: te ewes ee tee Ten eee IS CS ScS. PS Roe eek ee SC a ee 
reat, eras Teche Mee (Soles Saas. ah Sse Ste eS aie 8 ote, 18 eet ee) Sere SES LES Flees Stes eee ites eis a2” Fs lease? “iPiagann |, “Seat Reeagat, iesgtae SSeS oF RS OE aS Se eS SIS Rese Races: SS. se ees So Perse Paras Je es 
Se ee Soeee coats x? OSes SEL eae ke Resin, neato, sient, Settee) 7 emg, Renae oie eas) Nee, * aeete) Wutetaee! g.neeser, Gacken ts seed, , eae Ry pmumes™ « slanmats |g tatee Werte: gNe cumin” SOS ok Seed Au. alee. Mites Wecesy | aaron Ween lye 
ah) ieee seems: Coemees ey sete eet ce. cee os sterrtes Sorae sc send ot eee eee: Se rte ee 2 STI, BME Ste Te ET tt Tee aT eee, a. eat oo", 
spe SEs) SSS cee SNS fae: Ged) eae Set See OES * Se i ae a eR oe iesers Son SSeS ee ete See e ate SOBs Seo ey een Soa Sie ee US Tee) Seat Sener Stace Brees. Saoey eyes Se es ee 
Ss mee —— Ss os — — creed — ee te —. —s aan ae — a — os —_— ers wee Te *enere eae —- od —- —_—-" os eee — —_—- a ese” “ee — ate 7 ae caren 
- < > - 2 . . - : . : . i, tere Wee Saaarey Piece’ ney snk ° - - 
on ee Se ne ee ne OT eee ee nea SE e es arenes epee weeneS eee srmed epee op eed ceed nzeeet eee ceed pe cress eet OFT PE TE Sg PD ee Pe ee 
= Sacenee eek) “tected Tew ee “niaaee 7 ? 
Pa e a5 = : = 7 A : “ * = é : * 
aaa : 3 memmea mee ee ed treet erg mpm mere Doce eee eee eet eet 


7-8 


OCTAL BIT PATTERN OCTAL BIT PATTERN OCTAL BIT PATTERN OCTAL BIT PATTERN OCTAL BIT PATTERN OCTAL BIT PATTERN OCTAL BIT PATTERN OCTAL BIT PATTERN OCTAL BIT PATTERN 
ADD MSB<——>LSB ADD MSB———>LSB ADD MSB-~+—*»LSB ADD MSB -~+—>LSB ADD ADD MSB «—>LSB AD MSB-~—=~LSB ADD MSB~<~——» LSB ADD MSB~—»LSB 


; pee Se GU ah eee) Pecos ey ad eae eee 24 Sant ban ar a a OO | aay Py a tty pitts tee So ofoatty fens Mag tect of af ob aR ae Sob aoa Ges ab are gd tet t food yy Beco aa 4 
eooieghon Lobe Gpetbeer tele. pet “hoe yt rare ; aa, Esti Ait thot de a ee eee ee bare | eh a te Ua bat bea . i, ie ree, wt Tb CP be Reg an ae ; io woh tad i 
f3oy vo Mia See nal ff }. { ! ‘ eaog “py , ‘ Hee : . 7 7 ‘ Looks Tespe Hy roy i gb I } | . : : t : fess t } te | H 
BRS a ale ta ase tig Noe ts tal bod A Pate tan nn Ser SOL er a he al ae ae lee Eas Ma ! pee eet PP FE be te te abe Pa _ Rak AA Gar hob a ar oe a Ao RE Po diel ay 
wh wot aaate a of eae oer we te fo ah Mp a a hh Fone cea Fe wat te ee ge ie ef pad : ‘ Deer ae ee Stes OO oo A a an) OC tae wad oat % 
oy, Tee pion aan Cee ee eee oe 4 es RIE eet Watts | r ae Paid ‘ Comtaiag 14 ; 
i cS | . tae i . so Naat A | ; live ae 't aes [« + 7 boat ih Sal fan Woes, Theet {" ale ie A ay , ist ae aly i # eas Se ves” i 3 ral see ah ole fe obey sae te rd i A bat L L. ite al) an Be mt Jb hi 1, He oan i i I fi 
weg? . at “ote ot a St os tt meer ‘ : ae sen, ey , . 7 we - 4 ‘ . ' teeny NAN y ere | ity te Later Beal hie ‘ a9, ee tee eee ’ ‘ ere eee. eo frre ’ 
Petbed 3 wi Pkihy fo Phi | me ao 2 [- {4 { yo. det | faa haar a) eae ae ny ie “ye Liged - iat ay | Wee 47 fy 4 | i] 4 4 Betas | Vamp da j La | , a ee { 
goa ' : : : . ‘ . ’ + e ’ e ' ete ‘ a 0 . . te 4 ' Ma u ace aes Soe tere i one 
‘ase PA . parc. re or ve 8 wie Le | Yin =e n ae ] whe fee od ‘eel ah ue on 1. if . ve a int “4 “al Me eae “t Mer i ut rte) cde "one nat \, +40 dee a Ae A vee ooka oo Na A 4 an ie < Ae re woke ne! tat ote abe H A Seven i 
eigen eG ey ee! Bt BNO. RO ges eae , fede mek oor ‘ . a boat ek Me bg ao alte Taare eran) me) ee toa wee yen, Pa Se Cad ee yee ae, CL meg e : 
bbb te rai pd Pd | I . cl | bs ol a ; Ph i ' ae i it ‘| H | gee ate i a fed iv} | | [- [ ime 2 (ae Oe a il ‘| | jo tS! Petar dea.) jab id i. || baa t 
vitae Ovae wre Ty's LC ce t ah OA ae fg ate hades be ake ane wat Aon RE A hd a eR bh od fat hab a oh er a ST ee eee uae Be a ea de A al Bact Siae ee J 
pirt oa Se he ate ooo 4 wee comer sees Sy en se ene aay a ee rn rr wot Roar a ae Oy at, tg oh pty ott Meese eT er ey ro wun 
rade bo BPlgdEg fod ie hae Pilon ae ae ele fae ea et ‘o Ra! ees ae Same | ae re bead Last dE eee Te ed | a ae a 
nie wkd A ere feces OPRESEE eS e Sha ta be Gast eae te ae ong pete. a Aa Rady SF aie dn ae ge tea Ay eka ab de PRE Ra Ba ob ee 
es ” Cs footw ; uae’. Sei Sy tecde ae P, wane " aon we . oe . i sa yey fee ere ony oy ttt 8 we soe ose ‘1 oT 
Secha ee oe cE gre ot a a as i: Tat Fpl Po adl™ Geta tee Tew mop RG | an ea 
rae Hee Rae BEE ROR ENE mb arcs A ie ame ae Se = eS ae ate Me a, aay an PE tas Me Ae Eat Na be tal ate ae a a te pee oe oe Oe Lok, ee 
ee Ae Betige Age BE geet asses | Since boa ais Sarge Stee sk en ees ae ns rn ao ae cc eases (ee ee Paral or a ay eR ee ee ee tatce ani a5 te be 8) eae tis ; i 
Bie toy pgel po gdebact i} 4 poetetes ’ | ae ryoyot you tot i oy 4 ‘ ‘ | , eae ieee Am great Hector a re a | im my ae es ee Qe bi AP egy ot raph t 4 ao ‘ ry ery | 
Hee Pera Ane Tee | ny ae ’ eset toyed ee . en fs Tae “ob : whe wd rs pel a ee en ho . | : a Paes ; 
wae we ab eet, ‘ bey fae ae se eae Ps ar a me hea Cache ah AR Ll oe ae 4 ee te Lett a I tah Me ul fa gt gaa Lod, il i a ee od als a es crc ae i 
. or on . ae ves > e " ese: 7 oo oe 08 
’ soe ave a ane en ee oe “i ” ety ey ‘ : 1 4 ap ety Me te t vw am | {* us | Epo o, 4 ‘. 4 . tf ; yen ytee o s ty te ayo i oi a er of boty ft 
ray bidet teb heb ilte wt fale bel bas ide tie th He Cal et He a pity 1 fel fot atys ee [- nn Pos 
4 nt Ly Ae 1 LI ein Fe ec  fa yt ter hed t.. spat ee SON Pmt us aah pe jae ae Met Saal a i ihe oh Gi BAe de de I a re Se eS Se ht ae top a | 
oe aig 33 iene Se ; rem cit et ant soo Sy a j Copier ee ae a rT TT Dob ee ete re eee vate Sek, nee? 
a Pa Se a lee Laat | eye cot Pee ae Pra | jl aie ne Lb ny | Ly ahha et 
te ae abe A Seat vi a ee ae Ah we L toss he tt} a sat oh Vsat Weagh Seaahy abe t uo ute to Foes? ote aby "t0 Wiggh easet Meee 4 & ae Dae wade J ‘ i" Seed 
iat aes — ee ee eee | 7 a Ei aeee er we eg yeh ees ny Ce ee | (iss Taye, hae 
u . ti. ‘ ? : tof 4 q { * Yo wy leb o | ay. ’ a ‘ * Pao ’ ' 
vow wi i { It oF fey i i icf Nie tage ft oot't J. ws : " “y ’ Ge Baad 
A i fa Ae toa feet Oke ed De aclatins PENS: FEN Ranta gle ate Ate cori bake Dig bb] rte! 
. ; ayer a ow. aS tte oe a oy, A a oad at tery he F 4oey Cr shad ue eee oe ‘ve te we, wu ” veal see ‘ 
"; Poes op eed Pad woo, Be bast orl tay | ght eh hel fap bea fel coer a ce MO | fuera 
vel wb ONE is aS MR ee Baw ad tat Bo aaa Fag tabee eet ates Uae at Oags weet eae SE 4 Oe ec ee mae tent i 
+ OD Oe ot PY Ch eat Le ee ey ah Presse sits rr eet sD) reid ¢ Co an ee a 
i Pe bey Vise a ii ket | ie} wel Baas pte | a4 | fet poy ett pee aA ap al “f forse oe a poy | Ores 
i A saat Vat by Tene” ake Pree Ta 1 Ve Tevan veoh Toes ' Par ert SY : chy Bo tae, te oy tee ude “eee Seon be J tre . oe ', \ ' ti i", ” He vet fat te 
5 oa oo ow ve . reer : ” at wee a tee ’ ayte “4 Cory ee Tr eC 5 
™ Pee aa «3 ae ce em ed eae oe Se ae a ae er ee ed oo gs sigan 
i ; He : eee eee oe “pou de rind, | He en Ta 0 a Fa . 
ot AY Wee ab Bole ats ! ADIL a AN hue te Siena ns ae ad eit aes sp bad ate naa Bo OO aby aa 
de veaeg # ep woot tt Se tee, H Ce soa ee ye ee “ we uw, ‘i wage ; + yee o . . 
A3U15 ROM 512X8 ae: Lae il | bee, Tee els She ares ee le od aca apy Bias 
1818—2233 a Lori Ree Pa fi on Dm on a Oe ea toate Poh Ale ob nec er em fs fs a a Oa ee 
— bgt eee ery at Mey tee ety tty tet : OL fa Cn a a Hn 4 ‘i ogee ro tye atthe j { vas ene a | ‘ wf a tee tee 4 " a] to 
ae a PTET SG DAG Ae iA ra aa sey sodhel tT r dea a 
Loi od Le Cee. ghey ae ee 1 digad tka Pe gata de ope Wer 0 cs a a ie 
E on, oe a we ety we on . vee wey ron see bere, eae rs my ow ‘ ee ee vee kee ele ae , ; Be the 2 Meee, 
4 at i otf ad i iH tht 4 i, | ity | hey Pye “nt i i | bie } i Ped dG y | |e “| ep years mers cs "I | mea 
pa " ek oad teers Neat at vont ote ash ste Caen conel ote lone Toh he pal AE ab abe: es a PP hcl ents dao ate ab beep To A re oh 
; a zi an F oy CL eo tC Le | n way sereg See, < my ‘ < al tee gee we . my toot 7 ice my < es ‘ , ee . gee 
rs ae eo ee ee ee Cy Doge ety ame ak ps a ce at ee | vt | Poy [' oe ae | ia ie ce mere ke ar 
Loan AoW REO a bob oy iy Kesvgy tieat Sescy Nae vader feat Hea? ale abe Me abs Po AWM ff bay SG rae Soe 9 ob ip ba Oe ie ie ae ar Had tae 
ee ab a ta ot FRR a Rt he as wish? date my boat bode ad yh cee ane are ie ey a ee - iin m Pe ay 
pb bp ete Pee fo jet Beh hes ae eg riep fi tot | pepe yt do Roary ie ' Sahay i " row dest 
Mig wd fo 4. pees 9 a Ren Nab tne Ro A RS on EAS tee! “fs ‘i ei 5 hae ee 8 it ote ee ra i shes Sah | A 4 tafe { hed bod bbe : { 3 be rr 
ve gata tee oe pte My atthe ad a ate the he of a eee poets atte oD ket at vee anny wt hy fey pe wep ‘ see a hora me 
eta TG | " Tie cece eG a a Oe EE Dp ebb T Gl Pe. Ee a ai (a “ «| { 
wg eR Dora gb ! Mi TRE Sat a ob at Ne sha bee Sn Sa era sia anal! Mts Catge Monat Mink EEF Ma eee “t Ae Raby, Ie sie we I. 
‘ | {td mF ope a ey a tt : Aggie enews 3 Un et . boa Paee aa 
H Sfiea ieee he ee ped de on tan Petts, be at bats ieee cap ep fogs a pS eer eae 
she heals Mob A aE at Be EE ab tet le eae iL ie cm clit Vas. be a ane 
eee yteey gees nse on, eee, pee t , vee esene pene es F ht tele ‘ bg canoe R ; , ‘ : we ves 
AS dy ie (14 eahiet 1" ek aa mee ht ty Cot ies peal 
Vv 2 | Vv 2v ae A wad Onn as ale J 100 feeee ' . ve wy a ' Sever 8 i rr) ; va a ae rit . ac A Saal wy i, + i i hj ir 4 “ft a 
-2ev BG | pak gucthe ton sie? Clade Me en ; 
BG O 4 gg Par eeny of a ss Sad % Cree eee wr tee 2 4 $ 4 isa bie ‘ Oeaaa a ‘" . ah tote, “ one ‘ ave a0 Ce Pe ch ‘ 
‘eae ye A ee eta ts ry ane 4 ae i why ay Mey . 
tL thes hep 7 ad bah fohebdeb ber Po beba Ob | mt. ban pat ja | Pras : My af ae ee ree 
VoD +5v 2 V6G +(2V a A, to 4 Ad dy | J, Teaee Pee t ree ire “. a ats "| Ay A sae! ve vee ‘ me Sears ns Mi sae ‘ened Sess a “d i ae be, Aas oa I hl | ! : r i 
. : Ae to a> AA reaer oan ar rc ay adgihty gttt i 2th en stats, ee ‘ ‘ ep pet 
lg 3 Is on rc a bet | Pe Tt beh bet ist | | Spit kel me det ba fete 
AD DRESS r 4 | ADDRESS ro dh ! ream yS) ate Sane? oaby Buran te Teen ate eee Orr) ee Raa ade le } TT et Sans vt ao wt . an Ms sb Car hr Pry T) 
of ttt) geet om a CP agramer| ry abe ete th. Of heed | " ete eh eg ght, 3 7 Ley chad Ee Pia ve ‘ . ry . 7, ee dd 
IN 2 3 IN eon se Pt eed fed mtd pe ELT RED ace ace Shas dh PEs pe EEE SEC ba fry anh, Be 
lo 5 | | ate lees Tene veoh ate toe ud % ? Teves abe wee ote fae ume ane tee Sete! we treat Dan Sears . . oe ‘ veel t rT t8 uae vt hh Moe ae ‘ae a A ie 
' vee ree ‘ a . . s09, i A er ane see oe “ toe, i yee geese reer, ns ores 
0 6 0 7 a ie | rr ; | pie are f cbt pid i Cr aca > Ge ee oe a es 
. ‘ zo . . i ‘e rey 3 . < ‘ . ‘ 2 
5. eo 5 ne te kote ROMER eg, er te Pibae eS Coy ob pb feb oa dod wt hE 
2 DATA $ ttt O88 SO ee ir ae EP eee em aren me | poy Bitlet: Sr O08 pete nee ae a SL! wee at, 
DATA 3 pot EP rp ira d | ” iy RTRPRTRT RET EERTIA vat hep ad hh fee Leb ks han ee OE Pe ty adel 
Os 8 04 ode perce Seen aeen Geer. aver aka: Puede tebae caherl cat fewe ab Saat ” i i re “eee on fotu " i Vinal at E Sabi bode Ae ahoas ve eal wee eee Sree 
‘ we we wey at a , see ve $ vt | t a 4 raat} rs ra) 4 ttey gtts Bed a] 5 on Bet a eaten Sake 9s P ‘ 2 ine sere t 
| eee “ i, Be fick {‘t es ; . A Tat beg ot ae er Pact He tae Ft eG $y gay i { mo” 
O07 9 O 6 ote Seen tee Me i "ase i i 5 Te cake a Bes mat cine A A nu Ly nt 4 Senet Neat Soon! de Py hat | rr Hal i a ii ole ! a wi es ‘ a vue? ih 
: . 7? eare PEL 3 < soe, ob oe tht on Tt 7 q 106 ore ” e . . 
Vor tt2v/GND - 10 COMMON ia “HE Tie tae rey tn ay fet a ree a ae 
\ | T l is abe “t Terre A rts Ree abe A ne ite we raemars) ae nt Seas? he uy H LH ii at 4 ‘ ree: e i L ad OH | ™ “ore! Soaee 
see veer ube on . . e one ae ie ta) 
ADDRESS 7 6 ADDRESS oe a | i mrad do qm 4 mad sist Rn ' ee oe ge 
oe aera er 7 ahi wd bat b ro eae Aa fe i } Goi 
IN I'g 12 lg IN ohe aa, je} tive A, cael b, on ne Dan abe AL vee oer “yt i abe te ee ee wl ES Yr. fe ‘at Syeet Sees 
ae ce tte oo fore ten toe, . . tee tee < 
rept 7 rT ry a 3 Peet cease ‘ : 1 of OE Pha eAae me) Roe one oe sescngegee H 
is ba ee Ae ani AD St cee Paes | 
semi eee ae oad ‘ Keres ode i ore 000) Sane ate te tee! Trees ake H i eT) wf Maat ste we } on Sain at ‘ 
ore) Sve 
ATS é oe os) $ ne wy are, 
eh. “V4 yoy oer ta p la do H it 4 fy at 
oe Tere AS inf { Hee Baar Mae ie ate Muah ad haa? ab las ace 0b ED gy 
the ae 
al or aes " ‘ tt x oa ney ait, ttt 
bite we ard Para qavigsa po er he 
nar iss vans i eee, ee Carne Meee ety a ad Ee 
ay Peidsecebios bh aed il tee 
| a if Wat RR AE Ea ea Bae tne es ee 
fe ete gsiae boyy te ot oy at at 
+ Poppe bobby bohed pode | 
a a | See cae ae ae 
eae fu fo "ot. . 
NOTE bees MiG TME LI 
ate “vee oor "ae0 an ‘vee te wee vee 
AoW opty tt 
If Both I8 and I8 are high the output bits are all high aL a he | 
Oo {ts aré a ign. si) Se oer iS Oy Lad oie oy oe 
dee ai yer an tofeb bd oot ‘| 14 Sad rae 
" : cs Pepee vee ane as Dar no 4 at whe ve LA LreTy ¥ re 
fue 
4 vieg tog qgyh a doa dots seg cass) 
a et oe eee oe ae ae ee wat 
wit 
bey Noob Parra fe : ‘l eee ed 
wt nd Bint tig oak ae ee wp gt Sp 
Ss 
hv ‘ eg bate ge ae ab oN: ah et qiosdi pasate ye 
fel if ote OP Nba 0 hae rear 
ee te tise “oe? abe be Ngo Meet ete cate fe Ae foes nat Pod 
ne : 


as 


herr on 


MTT) ‘ rr 
a tie te our oer 
i mid del salts rane 
Oe aa [en hej 
a dg ee 


a a 
re da 3 
ieee rd fe re 
we Leen Se ie 
q re ae tee sabe 
Poa es ee ey 
hed oe 
ea lays ase ares 
re ee a " ae di hy a fer gt 
es ae aq we yey 
Hyd } i'| tid 
: a one tee ir ae “eee she 
ee doa pod ye 
came | i { t ee | 
cs ce aby A ohe Oy P ae ee 


ara aa Silage. op aes qo Bah acces in nk 
pel te Tide kt TE TG ETT by 
wh, A das, thee OE ties Bo ge. MP he Wie oda Uae 
fer we 
ee : sks ide one to, 4 ee, oe tre, soe 
3 | vn | fe | tf Ie steigtkes | ae fou sds ics i i or 
cor fee ade oe! Sue rrr) fe BY SLAY PT ney) 
“1 d ere eth oe Ce we a 
nem rye orl Pat mata 4 
m4. a ee aria Sin AE Ee Ee ak 
Den tom Bag My ak hy pitty gerne gin 
Hd toe ‘ . B of 8 tat | ’ | a 4 
Hae © PREY obbeb ep di 
ane ae obe ht { wee rt. yeu" iL val ate He He 
‘oft t . ‘ ’ one. HY “ oe aoe ate 
A PaCS bet oe wa raS 
“ye ate 4 is t i : : wt i " yi ‘ 
oer oes oo ts ou tee par ter +. iy 9e4 
ow Pol 4 ' ? 1 ’, atte Padded ‘i ore wee * Hi re vee arts ae 
yt 44 ACRE “Sed EY my hae 
oun BS sk oil pe ee Pope: Uh Gt at aes 
” ate on . OS 3 oo oe +. ery ‘ . of tenet eoeas ae 
waa 4 ne See a ed we toy Hes ee Sore 
i U a ke Yar . J au ' ah " ‘ ae Hn ole oe | “a aA, : Mee ue a he a i. s : me 
ie eee Sin ihe Gettin, Mo ah Re oiing ee, ies fo Capt aes ia Gh sata, Aa aes ejcteege ony 
je ace ame oa ee a et Cite LP keiep T ppl iy ge 
ou ’ # the 1 et oor i ee aa ave ae ane Save abe ! nt vee 4 “ “aes tue “Ss ' a! age ae s * : 
i" ut we we at a J a a 4 4 ee seni fa ae a sf 3 ony 4 * a ‘ 
‘ : all hay ea ; te ril¢ eee es ea 
ven the Teen reese “eee . mee Py > eT sf F viene ae’ Tne wh usta ade, cans 


faen eee, wee see, tows. eee” BS 
: Smt. : 7 . St. : = ores — <<". oS SS. 2 s e © & —,_ me. owe, S 
=a faa) at +t i ne ee ae a en ee ee ee oe i a a a as 5 ee a en ae ee eee | ¢ <3": sere 2%. ste St Se, PET Te ST ST OT ST, oS, 
Ww hone aa —,, — pos — —Z —— —e — a Tome Tae = = = = . ei . — -_— se = "es = ss ore 7 pet = aper= sts ft ftir 2 -F fee = et : * ~2 s fs Ses 3 °- 3°. S 
; — “aaa wot. ares savca® ~Tesate” “Soets® “Scasle’ “secs? asian? “aia “este? | gel” as SSS OTS Sta See 
a oA See) Sees hee ons < oes se pony ie eae 
a ac 5 we, BT : 2 * mee re . 2 - - “ - Se pe = eta or. ee, ‘ ote. on mene. enece. >. —— — aoe. —— eevee. o 
bs Pe a or ipa 2 TT: Sater Per’ at Qt 3 a —. Pa a; 7 . 2 oe : ss a = ee ee ee as aa Seen) eee 5 eset 
egereed  qeee FUE cee OTE TT FUT: FET ged ee Se eee a ee ee OE Ee EAE ETE cqeeed ceed FE eet TE Fy npemeed  wpeeeel eee TTS TTL STs ees SE OST TT STE YT: 99: ST: 28S s Ty OT 727; OTT. 2 ear 
LU weeks! one, enna” “eeete”  “emndel enka Sates Soma a + ee ee ‘mate®  7oslte! sere SS ce? Le? ize Site Fret Bln Lint Rind EF F Pe a] 2.5.3 SSeS. peat. « Scat 
} 22. Se ee eee SSeS: Aa ee” oe eaces! aoe ea ea es rr eae ee 
apres gees, Resear. aeeiee ‘aes BE aieee socal tated wee, pars 
ea cea es ~t . 7. wr, * 23 2 rem sf ‘s wr: 2 or: : - - mae ge, pd — renee. arene ows = J = — were 9 ey eieee meets — 
SSeS 2 copreend aeseaty SATE epee FG oqeeed peed FTE aneg qeed ceed PT weed ML: Gab weed Ub wei seed EP et eet ce estat Fe ee E.R SRS SE eee eer PUTS geeeg ONE eer I FETE 9h rs She iat a ler ITs en. gta ar tetas, ooset e 
per eee ace’ nesees ae, nate ee cone Se ee ance’ area ° emus Pwonte* Fane” “amrte® “seeds”  Saceze” Ses ee rare oe Bre OT aeUe Le. SLase: Oa cere aA ge es cakes ey ae rer bs eente™ 382s? Flint sin? 
one: aon" . ea es Pot ee a eee bassge’ “AL eS Pease 
: come gees cereee, gern germ, eee mee ee oe oe . ore. -_—. ot. ee ee . 7 aores teece wd eteeai, , —Seasne o. eo ee a a ek pe a 
Popeeat ees eS eee es SEs x ce See sees Domeeet FE PTE FE eet FS ee Pe ee ELE OT fNo Mesmecee.. teat neem’ enemas, farasces ecpeeS! socenals STS es aeeee. te, ewe? 2 atte g gts iceta! Sete st ore. ose, t pies, Ngasees. Aoesal., .Vestee fbitiy een) “Sends 
pO Se a ae ae maith ‘Rimatass. (esctere~Caapent~ “Soca is ie oes, oe ot me = a Te . ey re ieokses apes, See nim Sg sceke! * Senate tekst aster Sscaat ot PovesatGasseet = Seacs gate Sees! “ELS nt TE . Riret ode Ag gods AS toe 
s cs S pay leendgt Pease 
a wees, ogee, oso), at oe pai — coeae_-.omeue saat ee ‘meee! veces eee ces: ‘ec 
or 7 Po Pe =". . eo w. =e oie : = 2st =. =; 4 —s . on. aoa acteaat > \aecos ae sawent, «Vacaae a tee ise. tecet Sfecuos a acerca! fx 4 
tend ES BLE aed EOP T weet aed STE eee ee TS se ee aS a en ee ee ee ee . : _ WES: sted 22 Ss seen 8S See Dee 2 a Ee ened rs: wre IT. SIT 
QO mente” Twente Toe te a ee ran ‘oie ~~ te — ae ee eee sas a = Fiat FE Ltt ft zt = tt tf 5 tes 22 ees A ele Se Shee Da ea en eee <8 a 0B *s TE 
sede mn ee See oe a3 re Ze, RsSan,« Sacasee” -sasmere” sen a Sas Set mcttes” Santa 
seca Se wesees, Qlegese eaeeeisa ta eet ocisas,  Seeaen sna, sige Spuea saesen., Megas els acaee pms . 
meet, were tee . coaat a a om. srt it see Se ee Ses ks ge > a - e . te am, . > 2 2 aes woe, tee ieee ey celaaee« eases) Sige, Seneca Suseduy~” “eee ae Aree a ace Seen, aces 
Te PRT SETS egeeeed fy ed rage ee a ope Ss Frees ar Ane o£, 8 S78 a SR a Sa ae eee eee <a ee er Re ee] wped wpe qed STE FT? a ae Pee ae PE ae Ns tart ee SR ee Se 4 one ae = Seta esecse 
Ee Senta. Pueear! “Segees pas fac tet! tsar be! POS, PN SS a oO as Oe a conte ed neces “ee OS, ae” ie ee Fane Fl? set Sa Flite Flies fit tlt Sint "; = = Ri, Sons os chon 
: at oF S83 = spscaee (eases i aS ge rae evtdat Ae cdee Teaats 
~ ——, — . wet. etree gees, cece eee —. oor, E : ~ ot _ _ sm. oer. gee. see pao ey Sane 2) Givin gums 4. Sucans, tasks Catt, Sige tesa folie nat 
— w+ a ac re ord aD eet ot 2 ° P37, ——d OE OO Sone I ate lr eee ede ee me es LE ee Be Ft a eo Sta! 3:  qamngee aebocuev weetiaes agvades. wewebases TES: Stes, * ss fot 2 3° 2° 32 8 STs * Pt phe Pe eee 
oO ee eed ian A See HSE SSe So ae caesar) merase os ee esas SS re tre ce STN a . roae’ Sees za oie Sot Saerser Fecasee * ae <2 a2 z ‘oto fotat Slt: 
a neaeee | RSET ness prea at ae sener Cocake 
sote, 7 gecos Soe case pane . asec fees eecta™, eaeeds a 
eee ect eck Ss se Beeen> “baesaes eee Le ee Re Seah gee ede eked Re Se eee eS a eS AS ee aan ; : A ay S =. age, ttt tg a tee lees a eoech, Bees, Sie! | oaeia), I aces 
a ares 2 JSETaS a es —— ae Stas — meres eS eee LE ELE eet ae Beet wre cowed watt moist) “ppueets Ocmnie onencay Sates wd sess SS : os < Fae. Aste tee ee 
‘awe ese a —e — — — oe wonse a — = 7 ‘ Ps, ca a ae eo ae: a. eee Ve 2° 
aoe ete aos Fre ae TP Pp a ere eae 
me - ~ ‘ — ~ -~ - . 2 os ~ 4 ~~ —_ sw ~— —- pai = 
se ° sas weer sow “. ™. Te e : =z .' ee ee se : 2-3: 3 “2 . = =_— é 2 7, lee —~. - om . 3 of Jie fede es ~ ~ secen. - a. of sy on - - - 
at 5 tt * 5 eee eS = sae a 4 ars eee Aah es = = 2 se 75 ses ¢ = ¢. 3 weed 5 ma Sere wed TEE ¢ = weve Ss 3 fee 
ase = tO scow eee a ei ee a asi’ anes = - one ‘= “od . ~ 2 See” BO meme “. “= OS Ae ee Ag NS asa = z a ~ 1 a 
se -_- + = — ~, on ~- -. “- ~= -~. —, se, —— ~ — - A - = « — 
is er ae _~ set . om —. mae 5 nares : = i at ead oe ars ae as emer ae = = a or ees = 
- en ee ee eosoees. Ee ler aes eed fi Pt, i 2 7,2 3% 2-le.F FF : 328 . 3 2 273 27} 223 Se sr = See SS or: face = : ae] 23: : 2"¢ z xt. 
ct ea PO SS ye a 3 ca . ar re ee A ios . s = ae = rs ae An 2 zs 3 | bi z =: esis Fea oe a ee ee “a a aan po eas See Ee bad 
a s os se oo = pee < io = ss > - = a ~ - pe ps ry ee = = a 
© { Fs i y j $- =. raat * . San ~ re , es re 3 i ~ = : Ps = Py z. rr. = ~ we - =. = =-. ~ = = ~ - - ~ ae =. ~ ~ = ~ 
ae 3 ae ie : . ee, Stes — — ee é Sortie Ae hss ees Shek Steet. So was 3 z%. - : : 
aes 2 tome om | = wom Sue oe 2 tee we Fe on Fe FS a = 3 3 3 eres cans a A a poe’ Si Meee: So Rone! (E> Seu iE eee SS Eee Se Se SO Se oS los ene lee! SNS! nee = ‘s Rs ee ne ae Pt os = ae 
——, gers, — ee . — . 
‘= t - Ba Ps coe eee, -~ or, - we. — —~ =e, =. “r=, =, oe pecs —, —. am owe, 
2 24 2 = Pee ae “Tr 5 re = -  —™, oo ee = - te - : ‘2 7 ir . te TO TEE OT - = = 
ceed BS seed EF eed red End eet SF PF EF ee eB WS Se EE eS ee ts Seal oer een Rae) “Sere: cee: SSeS, cages BOF ogee cee SF End 80k is, S gerd cred Fos 8 speed opreeg Lf 
”) ae, acs, site ae pleat 3 Salas Me ee "aan pence, nate Ppseee ana eee See ge 7 eke * oes 
owe as ae ad a -. or -_ - ? 
pity yt: PNM AT ST To: a ets = on ae “a, Sh, eaters we PTI: = . 2. é eS - 7. oe, eT setts a a geen ot, Leet 
A ee weg tte ES Pi? une Seca. sh esneg ceyvenes i SP Bost speed Fy cee DS teas Ie Cel ee St a SO a Se Se a ee ee en od weeeees 
Lu ot ‘annt ate tet eee re wd. Pie AA ae as ‘wae’ Pamete' ‘neste’ “ance Se a a wwnte! seers 23? eS te3 freee 2 Temes 
pceee > /thosea\- nen.» ttaene paaae saan heap, “ies Seats sees etaee a ate oni _—~ aoe, came = — 
tre SS Sr es fs : oats Yor. St <a oT. gh. ot St eee = = 2 2 ot. oT, és . AP —, Acs ere, 
Pots! Sota? Sots) ste: crt ot ie Seca Sr at ae: eparee SCerS ENSS wgeemed PTT ETE PSS EL SMITE STS need mpeeed mee weed epee meet FG fe, $  wcamme” SoS eseeeeS cgeree® $s 3 onnened ale Sa Ue eee SY Tae a ee EO REO 9 
eet Tenet ‘eerie end Sas eae ae cca in Saeee ey SLO ee! waite? tle £ uicyier Maem iys As lpeveers, \eeeeere (Bee, Seen ee 3 tek Stee IS se3 ete, eed Zs ed 
~ oom, eS hse et. on ee + joe — a —— se eeeed nd eae ‘pata wn ‘jamie ab. we . 
~~ wees Sas 8 Se ae “ecbcea®” SISe. So SS ae gate OSs ee =. Se es a ST STS OT Pcie -— <<, oe erat ete: $y 0% = ‘a: gee Pyearssas 4 on teeta: STE eee teers eeeay ceeeetc. Sorgen reeree 
erat Je us) Watt ty bates Pee 2 Fst LoS at = te meres PE ELE PTE SATs ee OT: Pate Sele eiieas! Saeecst. 2 amyroesS agen SES meee STE opeeed ei Se Ree SB Tek Boe ic Be Se eles Ee eS 
xf : a pi So a Pe ease sess pe ae Nh a, ies ete “Tessa? See wt Bae a ince e Otasee ov Pessea | “Mesrsey  Saastae?  ecaseat Ngcises ataceser-<teaese”.) waees 
— ian. thee oes am Sree as . 
: Pa a ne — so, ee ae * de xl % _ 2 oo. a a ee a Se eames Pabegan Toseen? ete. \seese < \ iekes:. | ceaete Sasa 
poet! eetamed | Soest SEES. Joma e er ae coasacs tos ates Per To ee ec eal oO Se Fs saa . ge. tt gute ott ser. ST; . 2 ‘- 
Bt ieeenees Acorerre) atccte:s nt R23 wecd E53 = -t s-F speed geet Fe PLY weed SLE OI Sr ITs sz aoa? Ne 55 et soa gee re Bree eS SE Se Se epee, pveeste etme, OF oF: ingeeeZ Agebeeg eteensd! ee mert 
Qa : bod oem —— wet —_ a ee enon cena ues “ewe now meacne pat mie wan m=! pen Be ‘enese’ awoke’ esate” “wants “erate” ¢. : cietae Me  ae on 2" 
— ee ome wee me chaste ——» ee ew: -——~ _—— ad were —a 7 . sen 
co Fy * a t % * oe . . . . ae "2 = : ot 3 Pie Ste, 2 os . ew - ve z a: > -* ~ - ~ - e bas s - e ie ~~ =: ig s 
we) fas Pg Ps PSG a Ry er Pe Sees See EES vase site Te Be Tal S pews med eed eee eee et ee ee OE 32 guteees: oesesses Pree pean tay posed sa eieeeied! (Greases, -SeteeS 2:58 ecereed =? 
= masta. “TosaSes) Peseta ScecSeh  caidat, <fciete, Soasdet Wtaageee’ Me RS. ies Oe ea, es a ns pos ess SST TSS Seeeses  seeretn: cammess, Set Sar Srees ose Are ag nh ESE. Sarwens.: ceeweres.s Ela. ik: SegeSees sie) sh g, Vegenees” ceatectsy. ‘somes’ - ‘ezenens, wrod 38, F ogeeme Zane y 
. os laces ona wesSe 
eee ee ee mt. mm . -——e es _—— eae ee oe ponent — —— —_. ~—<. ss —— — ° oe —. ——- te oad — 7 eee owe oe 
— rte a7. 2 Se 2 8% 2 ee nn ee ee ee a | eet, 1S ee wet felt fee fee tr” or, Pacer a eed 230 Te ETT TTS 2 7 ‘eet er ears : 29s SMS OS 
” pw3 E72 ELE Phe ei 3 genet woe ees SS = PT oqweP DULL STDs FN LS' TT, ae rae : STE E” comets euaeie eee: esoauel Seataigs te a0, 2 oeees Bie Fitts ce Secedes” agemveli ste. feiss, Bcse. ® 
faa] \ erate a on! Ss os a as io ete Fase ses ee eee lemce” dese? “esate Téeate a an verte Peseta?” Teestee Fey Tale. oh eet) eae 
esis ne: 
wenreed! Saecwee’ ) eiwaeaS. 2)" 8! “eseweed) 8 Por ei. crameet. easels! seed ‘eel, ee 4 2 : 2 3 : Se. STi: : CMe ha a aa ¢ 
cheer Ut ears 3732 aS NTS tetrad Sterns a se Se nn a ee ee ee meet Peete ieee ooo dice SeieegS! csdeded” aes! “eceisén 2c 8) VS sence: acct” cocale) “cpceeces Be R: - Scral Sy igematee: vemetaude™ faweacat 
Sele Tere Teg SS eas aomeen. greeter aes Serre eee eerie, See! er, ed ee peed < grag Le stores ae pe aanae scat 
atte abet) peaks ease arse 
—! = mesic Sa si aoe Sn oi eee 1 = oe ~ so e5 a8 nat as a pees 
oT. 2. ate 2 a Seca . “. 5 iS wet De. DM i ainigs aie a Bie 2 or acces Sexy Ee ee oe ine a ews: cg? mee RS soeae Pe Sie? tates ~ 2 ooeve adeas; ~- wanes suze cae 
= “a Pe an a ed =: A. bs 23 2% = x ss ret a 34 = = eww oss Ee 9 ee, = 2. ¢ 4 esses et 4 2: ome Of to m*, : ete ~ : 
ke ie sae CS te aE She ers 7 3,2 8 ‘aie weet 252 f mim fF 2 Ltt ae 3 sme te Fe Fe Se ees LE es A ae : A eee nee Ua 2 ca a Sse Ses i a 53 : Bee? eae gig erie igeaats. 3.508 
eX ‘. . = ht. aS saat ne Fe ee ane ees ate oe So ESS set E Meee Foes I tesa tay 4 es oes ee) nist TF amr S. VEes sat ree See IS *. bat ce a a mae mene Sa8\ 
‘ st ote te Salone laa” gees og ater Mae ee et Livag’ eh vebeo ew ceee tesa eben: ueiiocs | pace ‘ . 7 e Ath a eres eia\ areas tae i was tae s es ns oe — wre, epee cee 
ral eiois,3 3,3 i2 Wi gh Go gd 3 Sat; Stssy eos SE SS OE OSD we eR eR eR rR ee eck me Ed io} Be'"s ts s. se eres oS ae Ee 73 mt . r >. y fod = Seria Nese e o geeees “eft 
oo Sele Std see Sete os " 5 288 ee ee ee 23g 8 2 Oe =, ar tee re Mes fis es oS = 2% 2 .£ 3, 38 H 2 z A Pay - 3 aan 37,3 . Lee z 
oa Sa ee Ral gs aE = aoe td oc ae aN ce ahaa es atin = A a +3 as as fc ae BS: [3 Sis as 2s eee) Jars we it he eon =? ea a aes afon® i “sre ad a td - 4 Lees a ee a OK Es et 
oe ia eG gees lew. be tee xe - es ei Mer cas Se ee en leh Gaett kr cee =~ 2. 
7 Poet Ror A A : . i : ae sal ta ‘a ass ile Te eel de a On giat Adame. Zaid) Saw oes. Reaw gt ees ake sate oo ee a ops si = eet ss oe a Se os en eo ne os 
2 <2 2 2%e t 8 2 Bey F9%e F Foyt) 2: cy “yg 237: os 3 srt “S< 3 er 22. ote SE Se S eM Ss eS Re acai, 2 aaa os ‘S * ove “, raz _ Bese: He . ae r. 
be. a: 7 37 i Ay" SE : : : i 7 t ? 
Pak ee re a Lh ace ee Se = bead tie 2 3 g ee Poss er ters, Mekcter. ele S mers te oie eet J 4 =. 353 si 7 ee acs > ne eee. a8 if $3 tor . a 
oO . exes “ Sa es, a Se oer ee ce ae ae aoe eae ai a pris "anne aes ew lew BSc ae Bes Sn aoe! a abe’ an eo as Bee mous pCR ER ae Sa see ede? SeSee” Team” a en abe oi - - -~ § i “ bd 
alee 
— 
oo, s . _, 2 - oe of: eM, me set, =, 2 ft. em, eT, saree, _, 
z Seer tiie: ‘aenee: tiie semen, tills nee ne eet i aenee oe 2°. EF ON nn ee Se A 2 mE FS %e STE SF Set 5 2 Fg Fels mpeg mpeeeg Fee ogee gered FO 2 spelt ngeret FE be. z*._ ee ee ed 
oc Tp) a wr te” Suede a? Ri! eate” Scent” “asatg! “amie” Teaco” Pamh® Treate uty, ‘oan a SO 5 I ee este” Seton yee 
ene” Tattas is pa . ar as ites ecices . eum A euen. ite WS. cscegay 8) Vomsctas. “ . Socemst \o ‘alaelats ieee soaes ears P eee cones: 
speed te St, SPT, Ph TT ST : 3 st, $N7s PTE STs Tt: 2: cost. ST, Te TT TT, STO tents Ps ac ner rae goyntr fT: - oe, n 
| een: ae H ae 5 ss : ae ; me se it eet POR Ga ee a A i [a ee ar, Soest, 2 Seca rage 4 5 H ~ ere: cecdest 
sabe 98 pve? ET ae Ts sate : FY | Ee Rar Se ee Te RS A aa AO PS Se Ce RE RE aie nee te fl E wgemed sceweeg 8 9 5 egrones A ear < : Ce eet 
Lu was? FASE ree Sette Set ee anne S Sct hole? Snow Fae Hint ALi contr Secee ms Fle eB Eee eee east Fook erode? “mente pet * wted > = 
‘skeen d #7 euabn ein), Mra. Hore Canis. ~ soos uaa ‘one i enced | ates). ease: ete) tees ooree hed seats Seacd 
e rans ” . : 2 ott, SN! STI : $e eee teste 3 Pacer! - Pa see ne ener on ear ee . 2 ee rere rg Paz 
aged cseeeel 2%. 8 wpeeed ed eed eet gee ee ENTE PUTS Fe meee ee TE ET eee ETE ee eet INTE 2d eee ES FTE PE FMLS ENE seed eet ceed FTE Peer aes oe eee fs 
pee wat Mect® Fa Se eneae> esees acs pees wocte, | mante®  Taaatet!  amee® Sedat + lin Sect) Seasths Ce Sanus 
on, te, ron 7 i — —- — ae — — = = - — . — 
e058 2 FETS weet FET? eet ee peed OE PE BE PLE Sr ATs 5 TS ene meen greed oS ceteed cgeeee Ss SE SATS SATE PE gery STE FTE ST anes a pee Cae ee 
aces Phestae: Sante ete et rate? Fees Sse Ree Ae SF Fe ents nee Xe saate” Tacaten: Teceder Seseta® Souet: eta Tessas Sacees Weutube tecgann GS Ga, Fe 
‘eesh, noon Seren. cates. cata!) carta Simm: Soaks. “Soups! Sawte «Yn eats ac» Sessa _— ee, shee pe ows 
. > . : = 7. = . » C4 » 2? - = of ~ = oe = ae - oe - + ° “s 2 oe = - ol = s = of 2 = = ae ca oe os 
se watner till: segec tite eeenr2 saan tile semen Siac oentene ieee Se ec oe 4 v3 BLS 2°30 = Poss Tell PF tes PE a a Sn Se re ne SE tee Ee toned eee EE ewred tee 27. F . 
fa ene ‘sain SCN, Sa OA OG, eer “Fate "t Ow Reese rte | ee eee Pen eT ee oe Soto, sos Pega aS 
nem sence ee ne aause pars paren ‘tmies oon 
ewer ety =. —, ee - : : . - . soe. - 7 s ate Pcs Pomhar A 
mM PATS eet FETE weed qed FET Oe 5 Sees aa me ee TE eee ee eee eee re cee ree eet eet epee ot ofa en Pr Sas 
mente este ee tt et et Sa pee 7 > > arte > * - po Pear Teceset, “Fysael! 
w ee Ss BE 7 . . : : Brees Ser i, 
= = want Sgekcet Sesemct? “SS a ee ene a ee Se re a SR Sn eS Sen ee Oe ey Re Sn SO SR Sg Sagat upeaset US a es 
oo comessaarn zens oT ae ass 3 SS eee llr nent ee eee ena TA Sate ae a ee TR ane US er eee ota oe ee le aoe creme eqemerd  egremeh  cpeeesd cgueed cae eZ seed ocelot eh syns nated cose 
Save see. ee pou Eee, mie Seca peer ee tle, ee es Sin) cae eres * Saecie esis: Sani esaek, “eaey, Scan Teaser ates, aoe some Sess. eccee' «eden lavas 
a. ~.  .t 22 qatermces ceeened baka te tare Oe Pema gee is —™. ea rae Te on". : py 2 > 
: tt a he a nn es oF es me 7 = tia, 2 SPacts U8tece > Se os Pee ae eee ee ee ee ee F: “s Fy Be ¢ 2 agrees! speneeS  weeresZ we ael 
sy reeds won wont mete — ae —_ ene — — ——T. a —* as —— cows. sy —s a ae —s —s ‘~ oe oo Se "esate ‘ee ownde * 
7 “ . - ~ eee - -_ - “ee a a 
I 2. S, or . ™ ee Jeniten. EO Foret ee Ln See -. — F. — a. 22 . aren, PR RE ey ae ot, : = 
Se. Fs, eer eee a Sarees TTS apt nr ey ive re ae ar | re, SS. Reese! me g verter Fas. 3 3s 2"5 ome ~ 
goes Pee oe —— ase eat? pace a 2) tees) Ss 3 5 Lh Posts 2¢ fag aS 2 Stas 3% ote ee eS Ses Bie" HS Sess 3 3 See 
QO x poe Gas Ys, ee ee im mies SZ. 3s $3 6 eae eee! ire H vote ag a os, Pak Paes ad tes) “4808 2. 
we ww ~ om ~ tow oe wes ow om ~ = - - - * Ps odvieae. ‘oe 2 tee Sar ra a P 
aeare fore ei aoe tee: eee ee Boat a lente i ieee nese, (emi aae, Nemeames > abegesr | at Ly uaeeeS fn 3 ™ os ow 7 ae ra eer Stee Seg Bee ag ae < 
ee ee | ons see SS 3 2 ¢ a ars ri 7: Boe ig Ss) ne ay «3 3 33 ee Ses, whe 28 18 3 cere oped reed eed 
aS ee ee I ae Sas Ee z 3 as = =f oS Bs Ses cs Bee Sa! sSen! See Ss a Bie See 
eee Liss.) Medd alec. Geineas Ses pan a iit oe tome = te esa = ae a eee ees = ‘ots reise Se eee sees Ite eee: oa eae aos 
a, fy Oe ay TC tea ta? 'Se8 act ss oes ss. eee a 2. Pa a oe Tee Bete Ft M te ar oy et Rm 
foe ik 2 RFs 3k : 3 Be: 50.4 Res z z 32 ? z z 35 3 35 : 2 2 2: zit 33 22 2 33 3 wii z2 id 
33 Seticae ‘ines pe ee ere od rs pay a5 33 Soe RR et tes. wif 53. LF LiF is 2s S = i (tS Se er SoS oF. aS ae CRS ce SB FSS a Sa =< 3, sf at Me RRs Sige 
- ne Ses. eines e soos 7 ous eees, 6 Spies. - cheat ceere 
7 mo =. oa 3 comer = .~—, = eS a A Byres, s ir . ew, oo, 2 vn; —, a Re aes te al est, 2: St; . — ee ere, Se ee eS ss, we, tee eee, . 
Pa en ee ee ed ~ mem sagemmx fe 2 wrawe De 5 smeess . Ef .# aqmey topos 5 * woer*  mxamf 3“. p20) sprreet or: 2 — a ees Ce oe ee ee ee 3,2 4 2 Le Fm ~ ; - = rm 3 ney’ = yes . — i 8 2°. 7 as RLS oS 2 °F 
2%. 8 ™ 7 Set = . 3 % Ss + - = <%*as Toes cs ¥ * ° 2 7 3 cs ss ee at - . * rn < ae 3 7 ef. S ii%8s $ % 2 e, z cr st ts, . ~ 3. : ae a 
w — mat ner te ak na aes. a pe ee oP! es? a pene Sie Pow a ee ‘eende a ate oe a ate we woalo! — Tacgde® Twain Mumoe® Semele? ete Sgt Fae 
“ es esiae Gaose deb atic. Lecace*,: Sazaee., “hatha pad oe. egere, eaten ea . mens) an as ipote paca’. "swans Sa! ncaa, 
a en ee a, se eee, : ee Lee F stg arg gti, tutte, creme, teens, ose ‘ Se ee he! Pree, : ad : © i: tp tet m é x Pac) a 
— ted pte} SE Peed pees PT ee eet SSE OSE ESE reed eed Site ae ae a De Te ST TS Ss cert cgeeenp SAE NT G  cpeeeed agree FETE FT Tg pened TTS pees eh eee FIT -peee] ae o£ VE eed bees wgeesf Ep sewed ae ot <t Te med FTE PRS qed qed 
1 i ] = wee” eeet, et a” . on re RT Oe i eal ae a mace’ wrote rages! tent ‘peste 'enede "ncome sev se' ese perry ooese eeeds ? gee: vont one owe wete” re : . oe a eo: en Te! 
Je ans - mane eons, Vamenc™ “desmar + Viicuesel pace setae dieses Pn Canoes a ee eens wee: coven eve ewan’, eacibel eveee a aans mete Seats ey ica aSees 
<S “—, * a ae eet ST . 2 —_, 2 ot. SPM Tm. - sts Pee occ Se tte ome et hcg mm 8S em, oe =. 2 or, ots wr. er - at = “. oi 
were wpeed RAD apd See Te eet PFE er oe ee OE ee ee ee 7a er SR ee ee en PE es re ee ee Oe Se Oe we weed ae 2 ee eS Saf wpe cqeemZ Pek = ot ar oP a a ee or 
+ 7 Sete" pel a a CR et ‘ate Ngebeh 2 Paeaeie “A Gok eS aoe ecote’ eater. enate Neda”: Pianta esta. Teapda®” Sovsta  SeeeSe needa! -Seeete Genter Meat Soe Maen “Saget Sauate?) inca te aote owed 
2 an pans panes eas ete Piet \ecdee.,aieae Sees! Maca” teasen pares eaads, Pa esem.. - apeea: nee: a meore,  _anene ees gnaw dice”, aes Soak: Plante: cece. ee 
" - oer ete wo’. — Oe ~ é oe. ° .- ow, eet ee ee ee eee . ao. ee - . ee . one - wn, . ose, At © Cr eee — S Pees ar ieee) soon s 2 te a “— - ae PTT Te 
weet ST SITS ee tee a a ee ee abet ie es Si anand geese) Saceaet: Seen Sita. aR ae nN a ee ae ise, ee tas foe ecemeas SS. teskeeul *ievimele> ebdaee® (Bi baS raeesees B- neaneetl ISS 8as 5S) ie Ser ah <wepeaee! ‘saocied. (26 a, 2) caeseeed SoS SS aenceed: Be 8 wacened aS, 2s. eicttes epsiaas ose one Bite cy MShe SOS, Taree 
ret Se Sa rein sate Scien gees 5 3 fee eee ee oe raed as Me emmy oped 5 ole ar Se Sa de ae a | a ee eae] 23 ew ot * i ce ee a Z2.3 22,3 cseeeZ cgmed a 2 oF es EF -5 opreme Fe 8 : ei Fee : = Sen Siete 2S Se 
Syston Taeee acs, peer ae Aose 3 oe Pita Se ee ee 3 acgege ft geeeae.. Beate. ‘vente : wate acs seta: Saenke seekse | Taos wate “oes sate’ ute! Tere? Senate: eon samt? easel Secs 
a § 2 ete St. 7%, ooo, te TT Te ei : 7 : a s att Por ee ahem Panes cee eet - atriem, steam, Pa a see ok see en x pee eS Oe nat eg et ee oe ott. a . 
epee Pr tt woreda FT TMS aes SE AS PTE = i cr 7 a ae cn a ne ee ee i i Bi epee Sie SiS a ages BMS Let as. a er ee ee a ae} Speed SE ek oped get oo eqered spe ast 
fa a Fe Sees 3 Ste BL ST SL Le lS ke ome” Snes eate® FSP Faeate® Supste pisces octe® “enedn” eete”  Teete® “mete” Ff on Oe a soode® reete’ cache Toawes ate i Se ee re Se oe 
AR EN “ea ees ey sees tae, - . 7 : . Secesst ; aonee see, gegee ogre, jtgere,  areeee, somes te tE, etree, ceeee, sree rgeee, moo eneee ezem, omnes eee! . att, tye, nanos ee 
OQ sets FET: 2.25 PIT we FUT 2 Seek SS ee Be STE ee ee ed mee et ee ee eet ee FRR weed ee FET eet NTS FNT3 eed comer YET: FST: ET: aed? Brg Sec e Satece see es ae tie es ee Pa | rrr: x sectaeds PL LTE Tae aged or dese: 20% Vs PRES 
} Totes tts t S23 SS Us ES OT TS I OT pus mente’ ear eet aa Om 2 jes Ja SE woote By oe ee este eae aot! ote” aeeke® Samet” Sasel noe sunset - Pahete’ | SSqate joes’ ee ee ee 
op) eee’. nada © aeaweats, hncmesst hata minke, .cagied, —. <esece se ee ee oti, PS GP. te So er con te, Se ers we SI te ees : . om. 2 oo. - 0. oT. of. si veters a geseee a <? a 
_— z 28 ee ee ST I ee le LE Sd eee bt “es Fe.3 SF SE FF FG wits ef fved rf mS eqeeeeE eqeseeS 20,2 Poe med egret epee Fe ae wgseend STE greed apereed ged epeed 22 Fg oped 2% wee eee FE ng eee creel ely Sgeaeee! Va eeeeY “sic 
co Tt te" teeter” Olt Pee ee. sss ee, 7 Sl te? a os. wow te oS se anere ae Toe a -t. a — ie wate vente’ cente’ eee Se! — toate’ ‘emote oes Cony onan’ omer — 
i eon, — ey ony ‘eae: — waPee Pree) ——. poe oro. eo — pone, — To. th. to, oo. wre et — wenee oA one, — comm — —— ~—s — ay ed — oo. —! ooo ~ ene ae a —-- a tee te sos. — re - Pad or. a — ene, anew 
Perea eT ST SRS 20257: 2: ot a : SI eS AS tes. Bory. ab es OSS 2 a Pon's s Tee Toe A Fas ee oat ee es al = - < 2°, a 2, Aer eon : 2 *. Stes 250 Se 5 = Si ee 
ae 3 -2 Pe f 7S F% FE Fe Fae PL Sele Foto ot f. teck a PE ee Wile sky Pas Ba seaish Go sere, CS. tes ae . ies wie A iS ease. oe. Sores Se “2 2. i eos 205 is: 7 = eae Mee es Soe = is 35-3 Ae 2 aes: ae $ 
woes cesta” Tasaen! tees eee? Meet? eee Teele ASE ENS Se SO cee eees, ee ade etx meee pa 3 POE, Saat —2. -centn eat Pe ss sone ease ao Se! Sete oo te aa neces eee Eee ee rat 2 meses pas Siete ae . ne ee eesae esese! cae een! eet! seats Pee “naa onde: pe a ante ecee: af “4 
poe - ~— os a eso a ——, i girls: on 7 2 —, a ete 8 aes creeds 255%, 8 A. SS Fates 2 5% oae, Meo 22, 8 OMe OT “. 2 om 3 4% eeeseien TSS 2 i Pees ee bunanee: (eet, = mete 2a 
es 3 2 : | 3 z, 2 a > = es - 7-7 @ . -s « = - «4 — eos = e = es oe oe | emmntntee oe = = . _ es es - + . 2 orescence - cners ee ~ er 
2 2 et 33643 trot f-$ oot ae; eos : Site Ne a2 . cassis "AS iscey Ouieoe ts eer 7 257 See Sr5.F “seeiss S83 Soy tes’ we genes’ = See cals _ Ste ss 
‘ae ae ey Oe * ba a 4 a ee ae 2b a eee a oe eh > So eS — « - . —, s —— ‘~ ee ~- —s —— ae mi - = — 3 see —s ° “es = — = me oe . os — _— we 4 
Sate seas paren “ 2 = rn rom 260. ta. _ wes nee, =, - “ee fem 2 Tem i ~ = -. =, re >. ca =, = worst, gtr, tree mye = —~ 2 a 
eee a eee en a I Oe oe ere ie Soe ees S ee 2: Sr Se iS: See as 3S 3838 ieee *.. a Hite 25 a t7. 3 mS Sele PA siS 48 : . meee! euel  eeeeteS epee Sose$;) “paemeues! “Seesess:. copes wt: 
: = zz: $2 3 2 52 z g 2: ~2 3 ee es ES eS ys? te 2 ge. Fe aay Sit maes,, Cae reece, « te een a Nebat. ste s 2 F's 8 pads tee : i 3 Res ae a 
ro det ee ce tem Rare a “e nar a 7 ie ae 7 Sy Meo tah test Soe OO bas pa z5 soe Se aan eee “atom “aSon' “asa cece = 2 = : 3 iat rece 18 Seis: Foes Sess, Pacts Sgeeet Pass! ae 
ms . 7 . . . : 7 S a : : . : i : . ‘ 5 2 < "i . Sis tek tome aM is, Seee Ch 8 aah : ie os eae a <3 Ps eeeeeds coca 
meen: amie crekbaes Mean’ Sata Sen” pcantes eas oa pee a a fee 35° oct. 2. es 
q oa = =: _— a — OO a re a rd ee welee mginles — egenles ~— sg wredee enn mentee aged. ar aoc Sax sa ae is7: 2 et: : 7 : : z zoe. 
Br = a : 3 oe 3 a ee 22 ‘ ab pa ss ot 3 +8 °3 eae = Px 8 is pod 7 a oS noe eae ad Bees Fee eee 5 ig oy £3 2s ce 3 i x3 2 EY as Belg? 85 
, pan — opewe ee — ane wee, sees, = meas jee eae gues: —. 
-_ =. —™. = < 7 . rer, om ee SE eg ee ST, Ot S72 3 . a eer oa s 2 oT. ae A - wm. 5 Pr or", s _ =, 
a mo SS > ' 3 oes Feet ee tas 4 3 S BS 2. 2. 2s ‘e. 2 ee oe wos ae 4 ‘aS ce oesee:! wensest ereeval coo. Tce feel 7 ‘<: Ste Speed 4 | os wont 
=. CO mr ee eee eet oe et oprme, fe, 2 cred fo ils, 2 RSS SR Eee Beek, Fe ee SS Ss tee eS os 3 > gen oywesey  egreees 2°. $ ops 18 F a coment J tle S eee spew eye? ee te 2) oes 2 ae 
sea are a Z oct? lee Fle? Fee Sig Fie? Mecehe” SoreBe® Teena” “eanSa” "nee eonte” Paved” “onate Eood need h, Sigaset! 8 geet SRINED Tiago: ORS, ee RUS oe, cnet Las Sonate ae 
tc (op) = aon ow - aay os eT © ~~ oe a ee oe PT; Pe ta a sa oP eel at Sd Od oan Sea ele Sed gee, _tgten, . Foret} yee Ts I? som, nese, - 7 “ : ¢ yon, en. a gttitg. ea anew FO sche a ce oa 
. 4 w_wewen «27%. 8 pees wetegs 0 oo eewws + en 8 - = oeerens Cat ae Oe See ee Se CT Oe © roi? ap Se ete: OX gS eae: ek, ey. es eS. oe. ug. Wy i? J cgeeee} a Pcs ar a es Cd & 273 wqeneet  cgweney  egweeeb  egeeenp  =ptt s) 5 ocyerest ar wees SD eL Tse, ad 3.0 wae’ Eee i aoe | yess op HG . 27-3 
tes jo, nt, 28 Pet FN ot : ee eee eas ese et Oe Sa oe te See fowcla® ancba” Fpacke® Frncda™ “euate® ‘pate’ “acca” “soade” “gete® “secta” “caeke a ee Or Pee Ponte! Fescte’ Te es a arte ote eens Ta,7, af ee Oo a 
LU Paed ore, ge, mo oye Poa eb Noaees PIP code roe eh er sha ed ne a ce eee ic ee Seat ee Se ee Nee eeere, a SS gtetete 7 2 gts ree. woe A ao ete GE Sateen! aseere arte, cares, ; a. eset ts 
een ‘Sey eg. Se Fy Pee ned wet 2 paereee wees 8 TT SE PETE Felis ST) TTT SNTE Os Fee FETs FSCe Ft PME Eg nceeed PLE cgeend agreed creme? £53 gereed gems PULTE pect 2 +S apeeeny  egeeed aS OE TLD ngewe ft 222 peed PDE PTET Regen geet GTS 
Cie Ath a owen solu” “weata™ noone "weed: poe yous eee’ enw Se aows=, “ounue ‘soone one S- omen peote” “ewe se’ "coats owete’ foweme ‘oon erete ‘ones oon Se ao an Se oneee sence wade weate ase wal, on ads save 
I sore pana eee eases," emt es eae = e ovkee ioaoe oe odes giewaen. Mostar. coeie. a ee ame 
7 ———, a . Oe. Te tr te eT TTT TT TTT HS OST TT a Py orn . ee, SPT = Pa yee ea she Pc te at a : : a eee : 
sce 2s Te SET SES SST TST TTS STS SES SMS 2 Ss Ts Te ee Se SNS SNe PS ceneeeS meecrel cgeeeed 2s F ngewe 27s = ; eased” heweses Sere Nid o's a ae 3 z % enact’ SY ckedeyS!, LETS So peed pceaeiead 
reer PEcaioaer 225 ees St FP = Pa re SPS eek Siege. Soe Bek eg Ee S08. Sse Sess Sen 8 Ses: Stas 8 eee Se SS ora Bites So te 8 8 Ses Ste SS tee. Se, Seeetts OR sane Se ee I 3 ge oS 0 oe as ee Bp err : seamed Sy tered? cee Coat 
ss © % etere ~_— we. He ed — eee os — — rete ——- — ie abil ——- ee oe ead —! =, —- osee os even ee —— ome —) ——s ooo «sewn come —— ate —S ss ro eran — —s —— wd Somteall 
oe >. eee Satee Srieiecg 4” eco ee eee mee eee, emewe epee Sepeee, eres meee, ceeere, tere eee cere cee eres ere cere, cereee,  geeeer, eee, gr, = sgeee,  etews’ ease! nw, . oo, a ~ nao 7 
= ents s "=I sk SoS *e SIT. Le 2 27.8 sacves STS See See eS a i Se ees Ea ey See Sie S86 Sts SET Se Ss STs Es Ss NT! SNe Rs 3 Sees STs emeeS  caruced Soe f  tewweed Ss Si teommad eS wmeeeel wes aersne$  mecasE ermal mpenens  epcmeel epee Fo 5 agen eqeeeed 
ed I io 2 z ef reed S"*.¢ omer wt BLE SLE EE Es Fe Fie F FE Fs SF FF FF Fd Fs FF Figs F263 FS Fis FMS ceed i Se Ss co 4 eee | 2 od = = eee le al cee ae a tet] 
meee a awe ‘amo ome Sue ners ~s onto’ - a —_—a —-e mtr oe pat os ee ae te a vee ss eon erste —- ‘eo.2e a SS emcee eee nee atete we , — ro preees —, 
‘oma fe es _ ase So Jocaes peeve * ‘sauces. * “Jani 7 ei ae eae - anes ‘ova eceee? “cebere: © canes wetee,  eyeee eee see, hdcamns a nage. Wstees.” «7 dane 
a. oa 7 7 ; tate , ‘ om. See! ae ete ett tte ie SRT) SE ttt te, SE, SEIT ST ST SE SBME ST OST Se SE SFT gt Sr: < — ote re DoPite SEM, ei ett) sit or a ea wi) SE SE, SET, Shs 
. Se ther til oer Ml semeehdll ees fee oe eee o 8 Boo S Pes Ses Zoey Seid OF eg See hss bie Be, 8 Se Bo Bes 1S eos Soy 88S Bee eae eters ete s | ee tae ae eace, *s 23 2 eee ete, Sees Ses. ie: Pee cas oes Bites seta d. oS ef FF FF 22 FE 
ne ne ai ae SF Oe uss an fe Fate? Fate Tela? tte et cet Tce TE Tn Ale Fle Fc Petz St Snette® Mamata? Maen” “eeete® Senate” Feeeze? “aeete” Teente’ Samet oS wet” rene ot Snes a wee” “ened att Te fee eZe main anata “eente” Suet “mete 
= ane ot pee Se en eee Nee ee ee ee ae ae, eet A, ee ees foes et ee ee ee ae Ne, ; Ae, id ee Oe ee ee ee ea ee te 
+ ana a SO Te RD oe tee ate sot ce 27.2 Ee Sr ane ee aR Sy TO Se ES SS Se Ee le Sy a Se es Ea ee Sa lar Sing. ees fshcaeht sores. sel. 16 8 riences? Sele ees CROSS Sct) Sosesy ee SLB ye S as. a ee Mos ig stoit a Saito Boas Bo siee! etacsy val te 
— Feet et ST Fs OS ons 2 oe. ie tae” Se Fe Fuse t fee Stee eotet fine Tote flih Tone Flies Stet Flies Flies Flin SlF Slette® Fneete® MeeeZa” Meade” Snwnle” Tavern” “eceta”  Sameite’ a seats’ “Seaete’~ Thnesee:) aseen eet “Meantat Mocs wont aneet” Seaat pees} cant) «Saas Sasee Syagees Rod 
ES ak Sia Seca. sie 7 ee eee Somabic's Saase, 2 a 7 cocoa we eich,» aoe 2 Seas I oaeces: a Sate, wai eee Sones 
faa) => : ~. - .o7: - ‘ 2 : % Pa oT cee rae sa See oe tee Se ea eee te ee ete a ee ose me ee tee orn eS. 0: ST 
mmr, ngewe wgreeed 5 88 F egeeaeg Fes geet pee ent eed gro "oo fied F713 F-.8 FF FF Fes Fiend Fi eeS 2 weS Bitet Sites Bred 298 wag CRONE B38) 28a S) 3 oie! Soe ees 7.3 * "8 eee ert le eter 4 Si et be : . BF Fs SIE R™.F Fle, *. 
. Mais? ° = tee = « Z : ° Pa, 0 peace a ~—— — ‘ene t.’ omwte ewese — ‘pense omse os ‘ponte —s) — grete — ene Se —S eorss eoels! earce as eewse —— ‘ewnse oa =e! 1 seers fo ete te oy ~ —— eee eee 
ae | - ——— - . ~ - - - - ~ - ~ i - . — oe Cc . 7 > ~~ o- - Shed - ~~ ee 
setae - . Te 7 ee eS od 5 is a ae Be caste <8 58 e “. “a. 2% Sate. apecken 2 2, ae ot. a atta Sh atett sg: co coten, REM, wrusten 227s 5 ake 8 : atc Re ’ Pee Tahad wet 
mee : a) ss ny tee cad 2% 3 asees 3 3s: ry ito: 2 i 27 5 apes > EF 3 "s = '° ae SL ee SE Se 9 Ty ws fob ast - 2 sewwee! 2 tli : 2: ed oprwned 
i QO te) se PEE ES te on oa RE i ‘ a a ae Fa. moe as Pn 2S ct a See ss. oe 3 ae Cs, ped Sie Se ae sa 3 ee; eS ased wake etek 23 bgeats eta geer’ “fecubes i a, 
: See, Je vale Sei dowe ee ceee se se 8 me ~ + ae re o. - pa a se os >. ee ee ™ 2: os a ms oe etm, tm, Stee, Gables. 
ape ee eee eS ear ears ee ere es fep Sic ee, Oe ad Sosy tas. aes ae} z 3° 3 a2 3372 Fs. r* *. Ft) i. g Sok Se 8 ost er Oe | warmest cgeeced caeowed  -emeeed $7 5 Fae ae 2 3,-3 : ? 
: 2 3 Pb oF De S82 2 33 2 25 2 Fe eae aes ee ee fe a ee 3: *s ic ie SS i Se St ee oar ee See = Saeed s7a.2 os a 2 
= a 23 be 7 be F Bf SF BS .F 58 ree ae Fae naae 7 oe ezee cy Ze sleet : feoa te’ sete” “ceca” “eae pad os i ees 
estas Pasens ae a < oe cones 5 7 % i 
wpe Me™ oes oa ee Ne ae oat tat Se aa ons ae fos ie: gr Fact os: 72": 7s te es o, a Pee ee Low ereten pecdee Seen cgeetee carotene epeetee queen epee getee ogee tee cee pee eed pte ae aulee 
t z rt: sts PTF se zest Ses 3 22-8 3 og *3 2° 3 ° 3 5) 2, oe = es 3 3 $s : .% Oe. 2 ee} as > = 
oO i: Soa ee et ES a eee Z i ee ace - : zs eer cae NE ge ag oe aor S f oe 3 3 * ee: 
omm _omeome 
ecusd ee a ee om, = 
-_ ee - woe, aces —" —— oune~ om ®, =~. =— oqnee, oT, 7 ° hy gst t.2 Ms an Se Te 
wm .-—. POET er 2: se. Pm, ITs 2 sox gs ae oT. ee : o=—- 2 37 =, - 7. A 2 2s ST: roe eeend: Ere Sp aes PT qeeeg PTE et eet cet ed ee ETE PTL oe PRL wet oe — ST eed 
i ee oe S PLS FU LS ST ceed met rele nremes 2 Ue 204 $+, 2 spel ft eS 8 ee Oe ~~. 2 %s z < 2S fed FZ tos OL Else — rT tity s 2. zh oo ie ik ee =" Ss ry este” 2 = > 7 pus 3, pas 2 LF aete a ‘at ae 
Yn = sat ibe te “en wia™ Temeln® “omele” “mate 7 ee Fancy es a Pe pa pa KE oe pie Se eX fea iin ae on — +, ops 
posers ace: & ss = — wees, vnooe nae eee one, ye pens, . terse, —. —prew, - zs * . : —. a 
jam o—. . wa, . ‘ae fs ._ = oan, 3 : “ - «att, «sit, - st; p28, Tit: gt: rny ren. aot’: 2 TM: ee Ts Se LET OTe eye NTE s eats Par ae ee ee mel PB cgeeee Ragen aged creme: ap ced retemed str eB Bo teeny | or 
5 ee nn A a eS eee Se eel Oe el apweeg ome eg Fe S rgwesd el Fl ogene eremwg 5 LE ogee ced ls, of osoret - Te oe: 5 re: ayees os Wane Geet foe Z a rey agen: we Toa eet red naete’ od coe ss. 
Lu Feet RR ee RE Pes te eee Smee 52 = . “wentke “eects ‘ewety ‘ooete recta ead owete one se ‘wee? 2 ade ent le oot oo oes won aoete oe 
—, — 5 si anion ere epee oye rs eqeee, 
a grant) Legros . wares oe ae ore. fe te, AS oma ort, Vis 7 * 
—— —, — — -— cree womer 4 — saree — — oom apres +, oe, - wT 3 Ps je . rn: . - . 2 FN, SOT: 7 2 Ty eweE DLS ee OT ee ake ee a oe 
f Loses 7 P72 TTT OATS 2 2st"; : oars Pas Pe 7, 372 oF ss 3 re < pits ee SO ns | at en ee ee ee oe a a Se wees 3 wn $ Tet oy ako) : Beese Eig S. Stemes 
ees DE ee eet ee ELE EE RTE ES ELE ceed GP pet Fd boat ceed Bn § PUL E weed creed. et ek FE Ee ceed eee eed Ld Rd Rin ceed ed Bi EB? cred fe aoe SoRusd raed cores sewer cme Fe tes OF eset? Festa: Tete are recta Peerda”  Temste 
-~ aoe Sats Ss vteve: Settee s rt. aase” “owes aete eaSeh? Sucesee) Toco ert *, a . s 
aac a foweSe” — Fepahe” Scene” “erwte® “name wade” ewade * . Seca eT ee 
if — = 3 So thee eee ose ee, ~stte, Rs eed ee 2 ST a 2en ee = 
arr 23 gues fee 32s Ss 2 273. : $ Swed Sek Me Pe SN PNT 2 SN: sctete og t eT STL TTT. TT SET SME SST ONT 2 TTS ceeeeeZ greed eed ceed ted cs eet os or AS Sees Safe. SE 
Sea aE cig Seamed ee et ee er ee eer ee a a ee aqerned agree cere ogef eed oped sts Toe Wears: Ete we Pt newt FETE LNTs at wpe epee? geen Fy 87%: Fe Tas Pg Pt Be: Ped acted Bie EE geek on sd = ws ota fata Fats? tote 
eeus igen Tt Tose? Lae a Sa Se SO or at ree © FLiee®  Meeste® Feet” “vende” “neose easSa” “ovate pec Bet ee aenve® SavaSe™ “awco® eenze™ “canta” Feeata' *senZe  “weete” “oes” 
ane . } wees esems,  emewe, epee ee 
S uve, = -« : ae °. 
—, onose ome eee ae ey eee coe kaos core. « . > =". : eres Me OS™: OS st 
{ ae te ar — oe 2 3T: s rao 3 ‘ewoecd 23% Fr, sg Ts STs ST 2:8: PST: ST: SF Paar 22 FT $ ised 35, 8 at eet SETS wn 2 © aeced spurecl wasence Foe Emenee wees epreesd wees et bo 2 yd 23 tes 
Sib, tetelt tae. ik aes : —t ee ee ee ee ee ee ee ee ae ee ee + Pd 3,3 tet EE Eid wee? lint Le fl? his tat mt Pa 7 mt acae gad St Sa 5s abe ie net eee ee cre EE es ps, oe ene” Tenete™ “9 ne 
.- = 2 * « — i a Ld bd - = =) ae cr . oo! roe wor ba 
a. mont Elst Le Flat Lin ates ase te conte’ Fate’ Fate Facet Fant FF fe a oe = 7 rs ae me ee 
= ; pes Sones, sche Wea eeea ceeesel. meee tome — eS ro - 
[aay =: esd eS ee eases ue RS ae + ee as eg a ea eS pee Pe U.P. SS eo es mes SE eee PTE neg FETS weed FTE eed TG FNTE cee ORT Ps Gl: iat Et rye E re Ps Pe peers WE Foptyd creer seed eed i a Soe 
= wpeng road Se read £2 93 ceeet os Seras * 5 Seo cs = 324.8 ines : tn nr Spee se a2 FF 2°65 Ft Bites Fitye Fret tsF Rots Le 2 ee 
I ser Es Fo nee sot sabe me ZocpeeE creel 5s. reel mest ae ee Sees te ts. ees PF ft as 2 Fh s,8 3 a - $s 22 fot mee eek er ct Ty ae cel easte 
pater eees fe on par wm waeee, wesw tere, J é Z 2 “ 7 . oT. 
, — — _ — —— — —_ “ee, —— om _ 2 “3 ooree, , mseed “a “-, ‘. cee. re ° To. ‘= Pek et Shee : at : o.  gigdaa® ae aS en en ne ee ee | 
— I. ST. SRT NTs cians: (Sete S Sien SU Ste ce ese S ecthend: Ser Bees 28 [a eae TTT aed ccteed cpeteed qeweed agreed PAE eed FTE eek FTE coed cad cod! sZt md egeee S aqreeed aa a a ees ne ener ee er es meer 2 ot oper ost 2 
p* 2 Bos, Le womy 375 37,3 27.2 rataed Sill a ar etoile Ses el ar boner = = sreees | es = sree 3 = ed 2 wee? Tete oad 
> meet Tete Taw tee Comte tem mate? A eeehe” — “anwne few? amb vote” Tapae” —“eeee” PverSe” “wees eoete” ot fecae’ eos de’ oes 5 acake’ ote cow 2e’ : Ss 
oO ceaey <uteoel a “7, : Pe ra Seay : : 
oe, nd — ~—< tone oo .*3 Pee seers . . : ° : 2 2 7 2 F woes 8 et i 
7, 7 eaten. Aumerees . ¥ 2:7 2 Ts 2 3 ST: eaves’ Ts : sias col’ Rpeseet ee See Sree penetra ener rer re 2 3 rt ; went 
me ee ee cet ee FTE ee ee TS PTS eed er ee ee ce eee me et ceed ELE ceed peed tee iF ted ceeeF cee LF ceed ceed sce Fo cree ~ pie tetas 3 of  eaeat Ss Sater Se teat ates Se sage > agen #2 oe sabe 
= ee ciate - pe ° aes ecere ‘orgee oom eonte oces: 
ene wine Saad wenee aates oe ao), Has eres et sence 
ab ‘S oases - - - oor. -. 2 oe, - ~, oT, o, eevee 3 Oe fee) - st 
~ edse ~ Ot a - nt 2 oo. — =, —-, oo": 2,2, 2.=. - = —— o oe 7, . 23: =, - : A *. seek z t m. _ see 32: 2me 2: 2303 ~ 30 meet 3,5 
See eS i 330, oped Ste” Sos Sg) 38 nae | owwE Te Es 23 Pen Ls ana ie Seti bisa ss ‘me pS CESS 8ST oS ee: Aes 2 aon OEE SE eee Soo EL eo ore oe TL pbs 
ieee ce is its eee ae see “asee ae Sg a CORSE eine” ig a e = be. 5! wots , A oes = a = es Se LS ak i . e 2 
ni ~ - ~- - pow fee _ ~~. a 
er ees ais eet eaten ‘am a: ee - + oe, 18! si ‘ee ~~ as a - = - - ecace = a rs — _ . Pa ae Sad os 2s 727 : ; tt eee toe —~ = = 
Q . 5: eds s : 2 2 37: 2 Bott Bos a io eee Z-. “. re, ve 2, Cir a So ae TS cemaed agen oS canner epee beat es edd ae vs 3 BRS RPE i itt 3 Bo 5 =e 
H Se : : eae a eae : a pom ses ace 8 one 3 "00 : he, Bebe ek . 5 “ : zs 7 . is 
Z ad ts i Sees — ae oe! kee? ota! pe olen en 8 z 3 | ee ate woke to* “eeske” “orete” "eonke” “anabe” “wanda = 2 “es Seer ek ie = Lea + tren taalicn 
ees neken a ee = - 7 me 
O Oe ee es Se era gee ee Ne, rk. eee Coe eo el ee aera Raa Sey Dee een ae ee ed ee ek a ta Se sai tales ged, Gees deat aes Bo ee eee eae a : : : Divs ef get 
Seiden he ae Bh eas ae rites ‘ae Sus. tae. 2 22 Re 3,2 275 t igs ra : Q rs gorir pat Pee i ti F3 P7 Por 3s Qe i 8 2 : a zF 3 =. 
Oo oes Xa a nab 1g ee ek Sn cae e aS oS “5 %s “el of 0S ins me ee aa - Cee anne) ‘ - “ 
7 


faa) amet Sicandude 2 oS, 2 tt. os oT, OS. as ri a = : 
2 3 —— mpeg eet TE meee FT TE ent PATE STS TITS need qed et ed weed et 
= 2 ee Foe gy ageeiek Bae Sse, ee Se S. Sae. to SSRN Spee emi, mares, a grerny «ie Ss 
ance” “Tanta Pt. a Poe nae Fuca paps 
soe 
373 2" om, eee Re Pa seo = <. ¥ hone - ee A Cee " 
Seae 3%. 3% —eeree el ses oe so: poe eee Oe a Tt eee = ae > ewer, 
_— in” . »- - ° - 2 CJ a J oe - = we - - - . > 2 - . 2 - oe - - ° 
aoe’ Seeel Masha nas ae ewes woes’ wie” Feeein” Sewn 
— 
Pace =. ere . eit. att = a ele . oom. oom, oo =, 
et #43 eS Ste Speers Sef “. wees 5s SS aes Swe ZT eeeeees 3%. 8 weet Soutien’) --camaees ie 8 
Fat eS 5 “et z s fs « fot 2°52 es os 7S 7 {tes METS = = = 2 28.8 
nce cant Se See egetat) sicainan? Tamas, wate onan en pes meas 
aioe, : 
cy ath. ocee! rey ome: pares wseer once —y 
:cT es oar - “ 5 : aig siarter ace vceaeets a en < Py 
=< ee ee paca SF, S.Korea KecmesS: -eeeeed wpetent.. —ccwpe ete, Be. agave Pt ee a ee as a er eae 
es eae sg. a. Saat ~ Reesers oe yaaa cae eon pees ee. eR ae Gwe. 08 
{ oe _ tee — om ~—e te 
‘ oer, ~eee aii “ sins Dag chee eee eee Sa, in. <i ag 
a=yreed 4 - ptt. Peet eal eee s: 2 yt: g 28s St ‘> Goes . ot ones 
ae eel PALE persed STS epee E qed FE ws 2 ree ghee Te Se ee ae 
Q. oe seeds weet Fey Ze nes awe ie erty ote ‘ev ee "= ate —s, fo Monet 
4 “s eqeee, gues, nates =~ aaeee 
qe é : : t 5 ia es 3 wih . ’ : ra » . Pa ry 
s e opeet ie a a) yuk emgovesd wand gueneg cqaeeed nqenned qeeeeZ cemneey 2S weed cgeenf come 
. : ez Fe 3 28 a. mses z gereny z : . : - 
W”) fe Po ee cones! 
: n se, wpnee_ —_eannn ~ " oyeee ” oo Per ay Neon, Aveshs aie, oe . 
—_ wed - Px arog amt ser : 5 Te SE oe, fe") ae 
pore eet open TE BE gE ccemd ot 1 2 ; ri: rly ay re bos 
faa} => sauca’ enea® Sasate < pou eke? Meade aed ~~ meter Sas ante. “uate poe ie 
fT. Ss SMS fet Poe | . . . = . a . S . 
Zs 7 > aquesed epee peed agreed epee meesd . epareel  ogeteed gence eneeeeS  reweE nprnmes pees og EE eed ed ogee ee? 
* 
° ar) ‘satin, - a 
ws Ss > vod i 2. we, og ote eons, oe, a : — -~ = ere oy ed ». ~ cee ” ~ ~ 
(rate Ser EL a ear haw : . en sed meets arte . 
<< QO Stee eS is’ = vse 3 ge ER. aire ESE ees aie ix ness at Sek Geese 
te "owe . i os : . — ee kes ae = 4 
z — vies ooete : See at <a = ee aces obo’ 3 Be EE am Pe — 
oe 
> 7s es, * es .- =, 8 ~ ole. ote, - —— oo as, - oe eee, - . 2 -: . oo —. 
Zit Seaiek® coceess’ SSooust” Gade -S . 7 ee Ras B Iss. se wben eee aged agente wgetlen tet weeds sane 
EF REE EF EE TR MB bcm bee See Ee De be Be bee Lt at Flt Loe Lin? Ritet Litas Ail E cee ceweel came cpemio eebo settee : . = =e z oe ned = = ie ve 
. ees acy = ae a . - - = a a iS = as ie a 
© L = os soe et pe op Wert can ss ee: om =, eS - ~ ps fas i we ies pln ae ae” ae ahi wy eee oe 
eqeoeet m7: : rs? 4 : s a a) - Cat oe 2 z 
Pay 2: a > 2 > oF > f° Pwr gels ptt = < 2 = 2 a 
feiatad~ *H o4e8 ‘ be es os ‘es = Ee mes z ae a 7 oe ot 2 ms as os ae my Ea ee 3 Ps 
om a ome eee ene 
2s Se 2 gto 8 ESe tS apes? She ce, Scere: Sat 
Zz. ea Ste Se ee. SSeS VRS Sees See Sy aS 
~ —— Semen — — a Seeman = 
cc A ee eee = 
‘Sanco er ee os. - _ < 
: PTE PTS FS egpeed 2 eS creed eee 
] a eee mie ad 
Ww a a ee Sc - sect sence 
s. 2-2 3 wens TT: é 2 Pa dee 
FOE Sr IS Sra Sa Se a SS Sn ee Si SM SS NOE SO SO Ss Me Sh SE SO en SS yn, Sa SO ee re ek a ee eqeened . SATO oe YS 
pee one Se Se: eee ee en Sas 
eet” yaa ania eae 
hatce ) aaa game, panes 
(aime Ser es : Ps ca oT. 
7 Zig STD weed ees OTT eee ODT 
—9. —_ — waste” 
{ : ee oe m0 Beart s 
rd apeeeee OS 4 8 Oe cote ee a ane 
-— aoe ee Oar) $s} 3 : rata 
oO see Meee, eo peed 
“i anne 
mo - See pede hat ee en lad. deny as Biv ess 
onal he 
O om: : bes 
= - 7 —: le ee we ae — —— te 
an So Se eee: eee pean |. eee ails aes 
oS — ie Gee ae ede pas ae 
hoe PSTD weed 2G re Susirece: SS ce. 
‘gents crete! ite Teas laste = Subetet’ Saas 
s - : ons ae ing 
| Soni seta cg. Merce Bad BS OS . cee. w 
caper ae "sh Sede 2 eS ee, SM ee tree 
: Sictcg: veune - tare te Se) OS es Hg eS, 
‘< s fa ee ‘oust 
Q -, oni, wm. nit wens, Ss, ga, ya 
ie 2s of Sy eS ar Ss RS vey See eaes |S Be 
—e See. 23-3 ee o) PES eS 3.3 
Si Se Se we FR RAS oe on 
porn 
oe eeewens weed ee eee en es 
tase OR ta Se Be Ae OE eR EE Ee eid de 8 eae Rpteeed eguoets: epteens | -egeeang, ceettey) agrees. egeieeg: oomeeg: (ageeery.. Sgres, grees Vicgeeere. “egenns.tarmena cemeng” Sgreeegs gerne, Cstecens: egreers: Temeens: « Semeere. Uareerr see he, Seceengs cecmmra. Sere. grees Patctig, Taree. Sere SSR Seed: Cee! Ne) Tee, eras eters ere, ene. Sees: SEN, Sere ee SEPA res ES ee ee Tee 
ies aot ee a 0 ee ome, eee : — =, core, erewe_naene — _ a a —e — ee =e ee ee ose a 
~?*. a ca or - a oe - 2 2 26 3 . 2 27 2 ee s = 2 = o e - = a 2 . = ss = ae < = e- =e +a = = * - . 2 - 3°. ° - ° 2 = - ae . we -—= z 7 . a 4 we _ - -* w- - o- ° - or - * -- ca = 
fe nn a a ee Si $38 2 oe ee at a en ee ee ee ee ee 37. eqemeS anwesS 3 %o 5 SoS semen qed Ss * 2 comes Dowqeed 7-3 weet 2 = = OLS we eet Ss See Se Eee ES we SS ee ES ee 
ee a ae ei ie as le 9 a A Peer eis S45 as = 3 %8 J 3 2.2 Sod £2 SS WSF Ft. Fic,S crmey sed f.5 iiss se z a3. Mews, Eee) eee ES aes Ss ef Fi ted Tie 2 eet covet Fle weet ford hits flrs ce ite eer 3. ster 
sane! ‘esate pear manta” eneSp” “wasSe” “oeebe® “eecke” “aoa wee, aS, uence” “ewete” SoanSe! wet” “eel wete” — “aaete ee ae pon ieee ein” “aoe! meen Piaitae nae i Maat” "cecal note mee -5 
(ep) oer seeee, wente eaten, atone one on cokes. cogent onsen ores, epee, ee eee puted ogee’ ance: asowe,  copeve ae icin exe enene one. ce ges ee oe ee eee deca tn rh 
a gS 8 Poa 2M), SRM. TF Fac aa 2 : 2° ss s 3 ca a nae 2 oe, om. SEM OT, Sis oo St ern. Ps ce oe ee i sonst = pers 2. oe * 6 AR SES Se ie eS é = a. eee 
wee f'o tf SEZ epreed Ele 3% 5 2 274, gmeweS wgenend vgeeced acecne® apromd = ne Om Serer tS Sed fie Segue ageeel IE PAs Pe rt: egeeree Foe F PLE ETS ceed Fe STIS aqueeeg F452 FG weeny PS TT SF epee Doe STE STE ee eet OT TE OS SNE STE ae epee FG PE Pt! 
] SE Naa Sa Le ake” Nest” "aasba coma awete’ seek! ents” “sede” *asale ewcte” waste” ancta” “emia earke®  *.ede® “cece ‘ewoSa®  "heelte conte” “"eeete! pote > mete” ~ eae! enti Seu” anata’ SF pret ee 
Ww san scene gece ges peeks owe, ete -. Peres _teete eesee,_ teaee sea (lO ee oe ee a ee er ee ae aweee sistem cinema. tee went ene, Ee — as earn ee ns 
Prana Pg gt a 2 sm’. err": . Pe caer s*"5 e NT gs ST 7 2 oft, Sa eo Sire: Me SEN ee ag Ste: i eos a axe &. gtr . a BROS Ae SE é oy igtett te 2 x = gee . =. 2 2 oe 
Fe er a ee SO ee ee er ea Tf FS epee PTS eget sqeenzg F257 cpevesd cement 2 Se, 2 agent Fs $ ge Fe efale Ff FE TS PTS FATE ogee wqreed FUITS  egeered pee FUE FE PUTS FT msde FTE weet FET? TE peed ETT eet SE eed eee TLE OLS 
amine endo aoe z — cate” Toren’ ws "oees- — ‘eee te rote Pawete’ oe ete veolte Pe) ete” Tena’ ones ‘sea3e mete” Toes Be note ewee sevie”  Seewee® Tete uote he as a worse mee é —_, a 
—— es rand sage + — -eoce oid ential Ate seen we oom — weree ad vecee meee tooee ee —— =. a oe + ~wae = ‘ea ene ee Sones eee oe —— 
¥ ate, 9 ete: gt eee ° . oe Pe cae od tt, et. og, tt yrs 's : s et Raman Pr eee 2033s 22 Pc ee nae in| & : " Pat eee 3 ie, Si GER ee a Ee A - 
STs 2S peed memes PG BE Fes agreed ogreed agreed 27,3 eS ogemmeS ogeeeeg She FHT: Ts FTE ATs 275 a; wg eqeeeeS  ogy-wed TE agen 2 POLE agony STE egeened a ee ae a a ere weeny FE pend seed PETE PET: KET? FETs PNT Os FRs Foe ome 
eae’ “ata ae”) alee Pogeet ) Meee ane” “nanke cette” Scans” Sdaete ore” “onsto ont siu®  Saaete newts nate bisese ea, (tenes Segele fae dee taaTe™ Meant: ache wane” Teeate™ Swanta” Sweet? Seentn”  Teanda” een” Sownte 
pees . neg ee owe, aeeeee ~~, omees — exnes, ‘yee, see neces spe gee re ogre rm me ete oo, remem open Loc oo, 
> PM wet eee eer a el ee Te : 2 Pos aegert ° : : : rr. cs ss Pa ar) hte, sf: Ses. cad CO Oe SI et Pte us tis SRT Os : Poe s . a * * : : 
aqueted a a oe ee Se apeoren: — spenent eae ee aS aqooesd vguert fe mgrmed FTE nzereeg cqeeeed  oqrenel  eqeeved ngesend cqeaed  steceel 7s, 3 aerened . aged FCS speed FS cceveey Sef ages aoc’ " See Fas SAS cee NS aes: S32 9% 27. went wee: EG weed qeeeS eee ee eee RE 
aes Ses SF we 2S 3 oe Sas, Se 3 5 5 = r} 3 ee eeereed, OE sie se 5 tg 2 oxeemg Be ae cies Bote s $e oS SE ee Re es ES Gf ek. 2 a ee Sk eee 58.4: . eens 4 ee Re ES Sere 
pues wente” ‘ecate” “sand” “nenin” “wane cate he eecke ‘onae pate Slate aS, lenaee x6 recta? “eacta” “apete” “anebe” “cunts” “conte” “uecte” “eue’ nS ey a * 
a. Be aS aes Oe ee ee ateon fe ee ed ate a Fee tee Gale ge eh eng Die teu ieee Se) dices peal — a 
srt ae eee wie. 4 Ss . a at Pee a are aart Poe * e tte ott * Pe ae aa 3 St, St. x7 2 oe". 2 : : . : < « : ~ 2 
ria Seo Sa Shee es? beet ee opemme! of gb FS P-L qreey FE a oe er ee a er ee en a ee a a | 5 epee ceed opent SETS ceed peed eed seed sre cee ee ee ees ees ee ee ee ees ee 
Since Pe Pade ke sas beater ee, oe - 2 ee. 3.8 3 aoe Le aa Sethe ee ne rae le dete ‘ae Meters 7 ~ i on ond, 2 ee: Mere: ce eed semen reed reed reeset ro = ; 4 
‘ae me * eee omen os eure — on eeele ee) — ome ——s pence eese ay) ase eevee ‘soe! aves. —s erose —s oot ‘eneee’ nonce —) a ronnte! 
ood — men — oene vee, — — ——, ope se, se, tee, ose, ”7™_ =, —, ae yee te at eee. 2, “ot. te - ese ee, see eee, se, tt. -, opm cette cere or erecta trees, eee ee gee er mete. ecm tae, Sere aden tad eee eee, 
Set OE ee emer Ee See ee SY CE oe sos 8 ete: Boe Pee an a a ee ne eres eer SS * oreo) semals (5. 3 Se eS oc eee ee ae a ae 7 enivaes SS 5 et» omsees’. Stas Sie 8 pt ae SDs) iatee eh oe ealie.g tenia Je eset. SS cere 2 : : NGS ee ee ky ea | 
— emcee : bays poe 8 es. Eee Bito.s 1B auth sec ees ‘< as Arie teat = sis Sates ‘e ng RE. arc Satirie gees, Sav calehe oretele et 2 tye ie ee, S See Ree . ere ia Wika aurea ga ete. cele a ae Stes! Sites sates’ Sates” ce Ses) Sates = 3 os hawks feces oe 
pe ee Reeth PM aetha  epekh Tie! Bate Poseear” iycuge" Syeus ts oote ‘ote seta Sent pae-E ote” “anede” “wente” “wed cose lvomSe” “usta” “waste” “nanSe” SoneSs” “eec%e” “susta” “sarfe” “oende” “ennuw eutta* Sonate”  “emte vcte? Teme” Saata. Seetth weet” Momsen Temete™ ews? TemeSe”  Taeete”  Tewete’ feat” “wrete® ema” “wentm” ewel.” “eam “me 
pie Siete, sain Ses, ieee. “ogee Re Rgwiie- Taine. . ahead | “Stlowai  | Jaatnses asia eee: canine sige ee iit ait. ante. algtns nw eastn,. cwaoe,, Sewee’ chewen! epee) ebeed Seneck? © ueyaeby cece Maps Spiga” atatoah eies sR States “Westees | eensal  seeesy ae Reis, Sade. cee eee yaa, isi aa, take, cael Sas ae ee 
roars . Gets ee es Ger Se, stra ceteesey, tate aa ee l2 pstete = we os saad RE eas a We s, Paria ae a Og! Nia ee gis sates. etaes orate §: grate eter Ta: .sttiere, = «<= Sees Gere a: oes ces ee oer ee 
Pt MR ie ee ee ae Pe re Sac ae eee 75 : pe a a sc Siotess - S86) 2 tae, Mee Stee oe See a ta Sak 8 See EE See Sicas Mes) ana s: sateen ere nes Pie tae acs, Secs sees Sate Siete ese ee, = HR Reck = oe Se 
eae eaain® “poses” “enete” “santo” “emete C0 Sete” Teste” Femme mabe Se uss cate Saeate lowe ae eat” Saget. Tas eoeke® “aeete” “egnte” “anes merte® Fsack:> “caste Seecte” “ernSe” Feasta” “sane” “seste meee. eee ee sate ciate poet 1 aan seat > aig” agate Teagtie « Seaitnie”? “waite ages ri ae ate Mes aS nr Se 
] pa ca nee alc. Se ede, a2, x, pon in ar * - omes oy - cme). “= ae, ies a, o ee ee 2 o ones i wo, Bee oes — a eo ee ee ae ee anes 
or, . is OO. meat: 5 gy . ae. Seatea. 2 re. 03 . % opedee 27s § save! : . fs Fav Fe o~tise ey Bs : a 7 fa Tg Pn ome ae ee =, 
ean er Se Bis sicitereere a aye 4 SS. -emeee! Ss : 3% A mood conan * ae Lee “ - ‘ag soaat at : 3:80 ie ee ee : - Sz os 2s Pe me ree ary ge Se ES es SS 2, 
Me ee a ae a Mg es ee 2 ee a 2 eS £ S, dee < gooeet ‘on or ae ine = . we sso 3 : = <2 = Fes Se, Ee OS sts Ge — cs Ss SS Se 
<x QO ‘sink! a ae ot ESS ates! oat a Ae £3 agect 3 ate se = ‘s eer i 2! ase 5S ene oe ae Bo ea ‘seat oe asa es é a Se ane omatne 
om - —- —ene cee waeoe ee ool = -_ —- - — —— - - ee —_ = 7 od = ane « ~~ = oe +... * —_ ow <a - - - om - -_ ~ - . - - - 
- . —. * « 2 . -—2 ae 2 * . - . one . . oe. : = 2 -_- Paar -_ . Res wee aeieaal — me — — =. —_——- are . - . = 2s: aes *. oe e- = . .- = os a 2 = . . oo ee t -_. 
Pia er er a ae a ee OR tear ee eisaree ° 3 eres mserend  speeae ager eee sveod  oareced : 23,3 3 2°33 ie ae ie 7 < = ats Saat : 33 23 : 3 fe 3 sf Ras 22°: 2:3 F252 cr. fe 3 2% 
Q Speier <tibetet \Pasee>  teeuter ftaaad leelat! “Paistee Fees ee a ai ae ie A iy Ee - Priester ae oa Paes zs Sab ta ste ot nce ee tee ace aes Seas 5) 3 
Mostet, “ctguwe: emis! “bevew) 'seesei: eames! -ieaes eee ais fe ate. Sas ie” kaee lesion Hsbate ona oa oa owe ease oer eede,  etees. onsen Sesear, dmaes Xiaecae enst Mceel. ichaetts, plekeuest,cakeas, j etwas! “esbes.-,cpeess | teases ee ee ee eo oe ee —~ 
eee: eters. lets orm... SS a —", ort. =. : ea 2 Pes Px Oe oe ears Ps P ate SIT ae Te Sts ST ses OF <e, 
“eh 2 Poe yo Sg eS MR eee SMe 3.3 aS $58 ares * as “2 a 5 5 z ee ae ei ae eet ee aia ts = 25 5 See SS, AS: Saas ‘ i ae ae eae Ie Thad 
eae cake” “imal” punt” sate Pauls Tage most” Paste — to” eense on os at ‘eeede om oan foe ee =~ mite” “onde pee ota” “eee onto at ewaie® — “eueSe te” “nant se® Slee StF St fe Set tc Fetse® teceee Tet Sct Aa ek SLT Tt ete® Seema” “nent” “nue” “meta “aeeibe” | “enein 
‘ 


oe 


ADDRESS 
IN 
ADDRESS 
IN 


1818—2234 
NOTE 


A3U16 ROM 512X8 


| 


(am) 
z 
1) 
~ 
> 
2 
+ 
o 
> 


ADDRESS 
IN 
If Both I8 and I8 are high the output bits are all high. 


7-10 


MSB «<—»LSB 


OCTAL BIT PATTERN 
ADD 


OCTAL BIT PATTERN 


OCTAL BIT PATTERN 


ADD 


OCTAL BIT PATTERN 


OCTAL BIT PATTERN 


MSB~—» LSB 


ADD 


MSB<«—> LSB 


MSB «——*LSB 


ADD 


MSB«——»LSB 


ADD 


7-11 


ADDRESS 
IN 
ADDRESS 
IN 


1818—2235 
NOTE 


A3U26 ROM 512X8 


ly 
lg 


| 


> 
N 
| 
Oo 
a 
> 


Vor +!2v/GND 


ADDRESS 
IN 


ADDRESS 
IN 
lf Both I8 and J8 are high the output bits are all high. 


2 < z = - = wots: ‘ x a = 2 a © weweses 0 ween rs 
Se etait: meee aii seener Si anon tiie: onesie ae eee ie wea 2 are rn eT es es es ee oe: | cqmered — oymeesE  syeeneg  vpeueed eyreneZ  sireer penta tyes ed, ~~ TS 
. a, Ta? ee ea See sere =" os al pee > 008, al Ses Sead Poe, 3 ~ oerest, | gcreed nee epee : 
sere SGeecses’ Sg. Seng se ee a ee er ee ee a er goa k ff pogucp oh: gh roa g fof Fos gb bsg Elise cred cd > 
— orice — poe ba souks meee <a coats onda’ er 2. ‘cook.’ ‘aeat- ened a rezesas | “aes! be’ weees oe ‘certs 
= = bw. = e = = = 2 - oe ~ a a 4 ae ee 
spe eet et et ee eet ed eed oreo soc] ngevend aquoeel sqeneef cqeeef ngeoeel gered cgeerd cqeereh eee? seem oped 
7 —, owe 7 az tz * - : 
‘Senmm®. eseance: <8 7.2 ss cet’ Siw aese: eae mmewend cae ees te eens re ene ee ee ee Ed eee  epenees eweres  omeree: weered ard wavesed ae ee ee eed 7, ogee 
gem cpg FE TF creed treed “saan? greens  wgreenE cme meen greed mere ngrmeed cemeeE  cgemeed crore czmeemi cermeel erred carreeScrern2 oo raeereT oo avteed  cevesn saemees oer wer 
poet ao 
wwe eT eed cet ie weet = z peel erm mS pee ween | wrens eeweeeS  eerenns omnes | wemeres  weeewes  cqmemes oreeesS eo qnee wees-od a es apeemet  syneeey 
eta ae aaa Rae weyreeng  weeeeE geet  mpeeeel me Tee mee meee mre rest creme egree caree creed creed sree eres reeS teers speed sgh pestered mi ae 
- . _—. - 2 = < ey ry s - - . . ~ 2 = 
ant wpemeeg ete tee et . 2 Sop wees eee ee eet 2 Ce peeeer aiiliian stoner tiie -somnentiiine Shee wooed wqreeed  cgereeS emreeed gee Scatter laqeeeed ngeese®  spreeed  ogeene® ayonead e @ r ) @ so opeoe 
Sota a eae 
mE al Sai i) Plamen acai lines pie) at Sane ene erase japanese, eeeee, sates ee nee ee 7 
ete So oe: ements 28a, 8 ETS ae eee. Sees. ce eae oon ae ee 2%. ote ¢ ene) see, cer is case. vk teg se. ecm See yg once, Ste SoBe eS OR avenas ap eed spend 
Shoe? orcs see es, ee Eos a ee Boe e OF Se a) Bie i2 5 eas ue goss SRS pe Mery sre St heiereren “seers 
——— ——— — oe a — —— — — oe Coded ee — —— ae cere tee ~ — omens — wee as ——— = —— eee 
~—, . ee, oe oes. ae wee eee att me me, mere, ateee eget epee cepeee, eee egeee wpe. gomee,ereee  sereee, eters, 
cals utiecc es eens Ie enie = Cee wecsoue™ varias) peters te iccet ig soa ce Wg gee ts z 272.2 Es TNE ot tvs aE red Eels Ete i320 <-t ee ea 
neetn” tee eS 2 ate” ale i one. * mente “= po ees "neato —s ‘ome ‘weeme” ‘aman’ ow ohe asese neers ewate’ onto’ ‘acene 2eote’ 
. ee tee ee “o ee aes Oe. teene ee) ae, ee ee ms so. “as en fee cee ~~ Ses me ae we oe, 
ome RTs Ts F ace: amshdey ce a Se A SS eS ee ets corte 3s: Fg | t oe ar ae ese 23s rl ra 
a Seabees A RE eS a eee oer we eS a [oe ie oot “naede Set oe pe ens Pe lO ses 
weet Leer epee 23. tee ee ean SNR gay 2s mas Bot, bate Ee Bett bt Bt ba © gts, 5 a . re, sis icine , 
L a art ote are Berle SSS Eb. BSB se He i amas - as 4 Ae ee pe ee pale eee ees i, Sora Sears a owe 
3 J a BS at BS Se a2. Boe (Eb oP 28: oe 805 ateet  SaReee. SSeS ice toe! fees’ Pada! pans g Tem 5 = “ow te ee eases 
ones ib Reka cétheet, Sechuawt) teaten” “ee oy 0 labiten, tate cetiae: | eee cee a oro fein oe > leetett, Sedge. wemtiben -oreee! 9 Spleen.” se fai a wil WSe: eevee. naeSee. 0 aeten : = < 
rs Sri Sy Te ra) Ce ee (ard fsa ee ae 4 < P2803) 258 Ss.5 z t 2 Ps et a es ee ee ae eqeciow . 
ard sett FS as ae eae sos 3 3 ot eS $553 2 g z* 3 3 = a. s a we oon 
iy hes S a ; FS eo8, BS a Se ee care ae oe " Fs ae an ves 2 os 


red ener eed 
ot, 
TT a 
Sess) Hea ae eee 
miles sees Sas 
; sei os 
eceas.¢ eases 
ST wee. 
wet Toone” 
7 ‘ 
seise “obs peteneds “aga 
siete i Bas 
Pais a es ee 
been, . Uecens- "/g-ouuae 
sie ee oe : 
Fematst! Paiee es 
es, Fetes = peony nee 7 igs ig lose gy seek, ee means iS satis 5 Poem od esc = “ oe $3 os “s ss at 
me Ss we fodowee ELE Ce g st LT: be Pet agciend Br 8! 2 aeetees <P ier gc Siigt re: SS Seen he Ss st ee eee Poet 3 2 rye fe z fe. rane - “é a ms oF Ss pee et = 
is Bele, Setee® CE arate a F: eed g eonie é Oke oO ad ote aod = ie ae os =. Sea Rag, age oe aoe 
wt. ot _. P- = r t a ote —— ase wee Mee cutee yore, ial - te ~ - ~ ~ ~ =, : a a 
nS F cs Se oa a Se eS Te ee Pte 5 bigeasat= aoe BE egeenall, Secssed } sieecd. opened : t Pa Poete Ft = era ae ter ae Se eee ee ee 
poner Ba ates? z Eten Eee Eee Pee FT Lie Rite? Lind Rin find find cunt crt ce ree ee ae a a oh Rig AG Es ens es * “3 
~ - - ~ ~ al e a - ° — oe ~- -— re oo co = a ~< as : 2 . : 
we ate fee Ge? Ped ee et ees "2.2 toy me ee ee hE Se eee oes Moose ory a ee - a a a ae soee, Pee ee ee ies) jeeres, 
8 Pe 2 ae 8S 2 a aS Ses S568 +3 35 : s . : mat 2? Br eR te : - i 5. : 30/5 
ae bal . “~ 


- = : —, - — ~ - - - ~- = z a ae _ ~~ , =. 2 o, : 
ar i eg a : - ~ tr cist “7: erie Paes : og egeedee 357, = aed = 5, oy Fs eect 5 os. ae seem ans S882) east 8 oS aces 2". 2 
2 ems 3s nacenee rd = - Te S$ meee 3: > : es 2 ft ames 2: 33 TES 2: 3 *e : Styrene zt 3° : ed 2 chars si 23 . wees S : 
= a8 Pek -~ z rae : a er : z 3 3 ‘vee ~—s : 2 "3 58 a re = ee Ses : o>) (US ‘. an ft 
ee : — tS a re een ee = 3 ee woke ef. le = 22 — 3 B a Tos ose ne ale otee” 5 TF enate os OS a 3 sate’ a) 
oo, ~~ soe ~ ~ os, = ~ 3, =. = eo . sei. 2 Seg eke Saves Ss : . Ss oie (Sear. e Ueews cer eee 
zt SOT LEAS rite raed ess t*. *. 3s 2 f4,3 37.2 rms pemenl wqneeed veered cn eeed ected a gewerz tpeerel Et zs ee ae sees 3 : aie ote ee ee One ee ae ae ee Sor 
vo. * - ws - ow eee = — ene > awe = ee ~ oe veo . cm . == = = > . - = rs . ° > ry > > 7 - = . se 5 - 
eae a —— om a awe S : 2 : : ete SR a eae eo fet Te Me - . ete ‘s . os “Ss = ot ae = a a ee 
; 2. ~:t - —~.: i = ~ -, a eae) ~ s : : 
= . a - oes aks anteiss : Pater ety ~. * oe 2 “ : : - ar — - - mw oe 7“, ar er 
a a Sanne Cee ee ee ee et oe 2,2 2 zt: 222 62 3 : ae ae 23,5 8 3 Fg : 3 0323 FY 28 = SSF pes ce Sy es 
= comme = > "2 68 3 ose Mek a = = te i ie ie a, he 2 : =o Es < . mak. A, 7 none 
2 = oS - = a a ae =f ry a eee Se Mee 1 a ey 


Section VII 


Model 59401A 


A1U204, 413 A3U17, 18, 110 
A3U7, 35, 202, 203 SN7474 
SN7400N 


2 
Vec CLR 2D 2CK 2PR 20 20 


1 1D 1CK 1PR- 10 14 GND 


Quad 2 Input Nand Gates Dual D Flip Flops 


FUNCTION TABLE 


OUTPUTS 
A3U8 
SN7410N 


1820—0068 


A3U109 
SN7493 


1A 1B 2A 2B 2c 2Y GND 


Triple 3—Input 
Positive Nand Gates 


INPUT = Roe AQi2) NY Vou Me NC 
B 


A1U211 


SN7430N 4—Bit Binary Up Counter 


 'O3A, (‘93A, 
COUNT SEQUENCE 


OUTPUT INPUT A 
Qp Ac Ag Ag 


r 


INPUT B 


[> SE I a EE SE OEE 


8 Input Nand Gates 


—_—_> —_ 
- oon Mn DH PWN H- CC 
FRU aie Se ea SE 


+r 
_ 


93A 
RESET/COUNT FUNCTION TABLE 


Lar a Oe a aa oe 


L 
L 
L 
L 
L 
yc 
L. 
L 
H 
H 
H 
H 
H 
H 
H 
H 


7-12 


Model 59401A Section VII 


A3U116 
AiU1 
SN7405N 723 HC 


1820—0175 1820-0196 
i Ata Used on serial numbers 1714400490 and below only. 
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functional block diagram and schematics of inputs and outputs 


INPUTS 


w 

be 
2 : 
5 z 
5 
> ~ 
Tt > ) 
=LO ny ee 

Te) © bt 

a | > @® 
y+ oO 2 
a5 § | 
rz) 
CO TJ 
n= o1 8 
o 
> 
rH] 
‘a 
a 


OUTPUTS 


10 


bam N ix) st w © ~ ©! a 


oy : “ il : p ale HL "1 tn alee UN ma 
USERS 
WT Tt TT TP 


sea uia 


tet 
to Qa 
as 
A 
g 


FUNCTION TABLE 


OUTPUTS 


INPUTS 


15 


v 
= 


high level, L = low level, X = irrelevant 


H = 


7-15 


Section VII Model 59401A 


TRUTH TABLE 


A3U1 
N8263B OUTPUT 
1820—0506 DATA ENABLE DATA 
COMPLEMENT | (8264) | OUTPUTS 
8263 


N,F,Q PACKAGE 


x O-m O - CO msm OO mm 
x Oona =~ ©O O 1 ws 
x as es ow ot CO CO CO FC 
CO wk lth 


X either state 


LOGIC DIAGRAM 


8263 (ACTIVE PULL-UP) 


DATA SHPUTS 


By Cy Ad 
O O © 


(2) F038" 1(23) ](22, f2ay 1(209 fiv91 118) a7; 


4 O83 
1 Ce OR A | Ca GA at PY a as eer 


Ved ole 55, | seteet 
(Ne a = 
DESCRIPTION a | 
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DATA INPUTS 
2 


18°] 


Co C1 C C3 


‘ 


BL Lor rrr Ss 
Ir-rxrrtrer xKi> 
x KX KK K Toe KK 
<x <x Kk TIT r-K XK x 
<x Ir K KK K SK 
- ~*~ KK KK KK XK 
oe ee re 
er SES? SSB Se ie eS 


= 
x 


x 
x 


x 
x= 


Select inputs A and B are common to both sections. 
H = high level, L = low level, X = irrelevant 


Section VII 


Model 59401A 


SENSE 


INPUT OUTPUT INPUT OUTPUT 


DATA SENSE DATA 


SELECT INPUTS 


A1U206—208, 215-217 


SN7489N 
1820—0628 


wi 
= 
ca 
<x 
b 
2 
= 
fe 
oO 
2 
=) 
LL 


n 
Ee 
= 
a 
= 
a] 
©) 
u. 
oO 
2 
o 
= 
fa) 
2 
Oo 
O 
2 
2 
- 
< 
om 
WW 
ai: 


Complement of Data |nputs 


Complement of Selected Word 


GND 


WRITE / DATA SENSE DATA SENSE 


SELECT \MEM. 
INPUT A 


INPUT OUTPUT INPUT OUTPUT 


Complement of Data Inputs 


| Inhibit Storage 
Do Nothing 


2 


2 


1 


— 


ENABLES 


positive logic: see description 


TPin assignments for these circuits are the same for all packages. 


functional block diagram 


SENSE 
OUTPUTS 


MEMORY CELLS 

BIAS NETWORK 

SENSE LINE 
BIAS NETWORK 


: O 
a 4 _ 4 4 
at ae aT as ae aT eo v Fal * cn = a /N\ 
pels Sa cal al Ag seg ay a ete al 


ety 


HOOK aye : 
Ogggggds AA 6 TT ae 


iaeaiai ll 
aaerr Seer 


A A A A 

A K A x 
53 c-¢ oO ou a 
sé 


SELECT 
INPUTS 


write {3} 
ENABLE 
| \ 
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Section VII Model 59401A 


DATA INPUTS DATA SELECT 


A3U13, 14 
SN74150N 
1820—0640 


One—Of—16—Data—Selector 


functional block diagrams 


§ 0 , STROBE Ww D GND 
‘150 OUT DATA 
PUT SELECT 
DATA INPUTS 


STROBE (9) 
(ENABLE) > 


positive logic: see function table 


logic 
150 


FUNCTION TABLE 


] OUTPUT 
STROBE 
Ww 
S 


Cc BA 

ee Xx X X X] CH 

PP lie i) Ga -h L 
BRS a ee L bt LH L 
“a it L LHL L 

a L LH H L 

2 LHUL L 

ey L H LH L 

en L HHL L 

en L H H H L 

ahs H LLEL L 

. H L LH L 

at H L HL L 
8S H bL HH L 

cara J 8s H H LoL L 
wnat ge H H L H L 
pL SS H H H L L 

H H H H L 


A1U213 
A3U10, 114 
SN7432N 
1820—0661 
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Model 59401A Section VII 


TRUTH TABLE CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


= A1U412 
Word A= Word B 9324DC 
Word A > Word B 1820—0706 
Word B > Word A 
H = HIGH Voltage Level | | 
L = LOW Voltage Level 
X = Either HiGH or LOW Voltage Level A1U415, 419 
93L24DC 
1820—0904 


LOGIC DIAGRAM 


A, Ay Ay A, Ay E 
® Wa é “) Ma 


LOGIC SYMBOL 


aa eth ae + s a 
—HA »} SS. --& i v 
f v, = ¥, Bi: Y fl : 13121110 9 34567 
O O O ; Ac : 
op; +) | | qT) aD: 5 
-_ ] 


Ag A142 A3Aq Bg By B2 Bg B4 


©) (6) rc “) o O = PIN NUMBERS Vcc = Pin 16 
5, B, B, 8, Bo GND=Pin 8 


TRUTH TABLE 


A3U23, 24 
CONTROL STATE SN8271 
aa 1820-0989 
Parallel Entry 
Shift Right 8271 
Shift Right B,F,W PACKAGE 


a oe 
: ea 
‘o— SS S : 
Voc = (16) ‘o— > Lie 
GND 7 (8) on Op oc oa 1920 


( ) = denotes pin numbers 
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Section VII | Model 59401A 


A1U106 (41 A3U2, 11 
A3U113, 201 , | SN74S175N 


SN7414 1820—1141 
1820—1053 


positive logic: see. function table 


AiU102 
SN74132 
1820—1056 


FUNCTION TABLE 
(EACH FLIP-FLOP) 
[| INPUTS 
CLEAR CLOCK OD 
L 


H 
H 
H 


1A 1B 1v 2A 28 2Y GND 


(4) (2) 


1D 10 
(3) 
10 
oo of Moa 
A3U112 
7411PC a 
1820—1066 = 20 
12 

3D ua 1) 30 
Pinay 
ae AG 

(13) Tas) 
4D of 40 
clock 4! P pi) 


(1} 
CLEAR qo 
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Model 59401A 


FUNCTION TABLE 


INPUTS __ OUTPUTS 


BINARY 
BINARY SELECT | ENABLE 
WORDS 
E D v8 Y7 Y6 YS Y4 Y3 Y2 Y1 


Cc 

Oost Uti “tt ae ft: L 
| BO 8y ks “Ee . vie ae . L H HLL LL LH 
7 ES a Oe Sa CO | L H HLL LLEHL 
Ske ie a AS ie L H HL L L LE HH 
8° Gr kite i wa he L HHLteteEHWEEL 
rr eae eo a = a= L H HLL HELE LL 
Ae ABS 4. ee a L H HL LHL LH 
14 15/L LC H HH L H HL L H LHL 
16 IW7}L HL Le’ L H H Lt H tL HH 
18 199/L H LULU H L Be 6 AB ie ie 
20° 29 Pe HO HL lL. HHLHLLUt ot 
DO 98 Vie Ha Ne: “ate L A eS ees + 
[24 25;L H HLL L HHLHLLHEL 
| 26 OF AAS SAW DO i Ae Se ik A Ok SO 
28 29/L H H HL t ae: ee ee” Oe ae” ee 
30 31!/L HH HH L Hee, I a Ae 
Rc ec yc eer Oy eau L ie ee es ee a ee 
ee a [oa ee é H HLH HL HEL 
36 37 1H tL LC HEL é iP cies SS ES Mis «ae 
28 H L L HH L > igh bk es CR ai ale 
‘AOS HL HLL L H HH Be ae ee 
H L H LH i H H H L tL LH 
H tL HHL L H HH LoL HL 
| H tL H HH L H H H L LO oH H 
H HLLL L H H H aa ee ee 
i 50. H H L L H li H H H H LLL 
oe H HL HEL P: H H H H L LH 
: H H L HH L H H H H LOH OL 
HH HLL L H H H H H 
H HH LH L H HH H L 
H H HHL L H H H L L 
H H H H H L H HH L H 
xX xX xX H H H 


H high fevel, lL low tevel, X - irrelevant 


A1U111—113 
Quad Tri—State Driver 
1820—1335 
8 
GND ld 
6 
9 | DATA So- 
© 5 
10| DISABLE @ 
oN 
ll 4 
DISABLE 
12} DISABL 
() 
13 0 
14 


+S v Vcc 


DATA DISABLE OUTPUT 


ra 


Section VII 


A1U202 
1820-1191 
SN74185 


BINARY SELECT 
a a a iT rl a 


a ci 0 
OUTPUTS 


positive logic: see function table 


A2U1—4, 6—8 
Quad PNP 
1858—0014 


4 13 l2 tt 10 9 8 


l 23 4 5 6 7 


7-23 [7-24 


ALL TIME BUS 
CONTROL SWITCHES: 


SRQ, IFC,REN 


BUS 
DRIVERS 


= 


BUFFER 
AMPS 


=) 


ANALYZER CONTROL 
| SWITCHES: EXECUTE, 
TALK/ LISTEN, MEMORY, 
COMP, FAST/SLOW/HALT 


| CONTROL & DATA 
SWITCHES: 


SRQ, EOI, ATN, DIO 


DAV, NRFD, NDAC 


SRQ, EOI, ATN, DIO 


DAV, NRFD,NDAC, OUTPUT ENABLE 


DAV, NRFD, NDAC, IFC, REN 


MEMORY 
BUS 


MEMORY/ 
BUS —> 


SRQ, EOI, ATN, DIO BUS MODE. 


EXT 
CLOCK 


MEMORY MODE 


MAIN /FAST 
CONTROLLER 


MEMORY LOCATION 


STOYLNOS 


TALK, FAST/SLOW 


MEMORY 
FWD, REV, CLEAR 


NOT OPERATIVE IN LISTEN 


TALK /HALT 
MEMORY ON 


TALK HALT 


SRQ, EOI, ATN, DIO 


COMPARE 
ENABLE 


COM PARE 


COMPARE 
OUTPUT 


CIRCUIT 


Figure 7-1. Block Diagram, 59401A. 
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Section VII Model 59401A 


SIGNAL MNEMONICS 


MAIN CONTROLLER 


QUALIFIERS INSTRUCTIONS 


LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRFI| 
HDAI 
HMEO 


LMEO, LCLR 


HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRED is false (RFD is Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.5 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


LBOE 
LMDP 
LWTE5 
LCPS. 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK, 
HDVO. 
HRFO. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All l’s to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .56 Second Delay 


QUALIFIERS INSTRUCTIONS 
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Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LDAV is True 
HDAC is True 
HRFED is False 
Drives LWTE and LCPS True if LFOS is True 
Drives HCLK True if HFO3 is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 


43a BOTTOM SIDER 


CED ky 


PO A2_ |ss9401- 66502 
FRONT PANEL 


ee ees 


59401-66503 +5y 
CONTROLLER BOARD ty 


XA3 
ot = BOARD 1X it sh CR2 
‘ 42 77 mS 42 — io ok i i : MAIN CONTROLLER 
| Cl C2 c3 C7 C8 cg clo CI6 Cr7 cis 
| fey 00! o.or {| ool | 0.01 {~ 0.017 [* 0.017] 0.017 0.01 “LT 0.01 CI5 
| | 6.8 CR4 , | — 
| | + TURN-ON CLEAR . . a 
oe V [X17 <—LFO3 TO asui7 (Il) (KR) | 
LEMY FROM alu2ii(e) 2S 5 , — 24 <—— LEMY TO A3UI(3) rib ae 
HOMR FROM Aluz201 (13) 2B, + IS <——HDMR TO A3UI(2) R29 
HDVI FROM AlUIO3(3) ——> HDVI TO A3U! (1) 33K § an 
FROM[al eae ee @) : 1 : R26 ENABLE IF Q2 ENABLE IF Q2 
HRF| FROM AIU106(6)——> 2 B HRFI TO A3UI (22)(Qu)p Ib \ y 2.7K 
| 7 5 | 4+5y =2y +5v aa +5v 
ues) o R22 QUALIFIER a. 
4 10 16 1 24 2 1,24 2 
) EXECUTE | ae 1K A= seLecTOR ——\ Fo| R : y | 
7 $12 J R10 D r 
| — , 'u203\p | | is 
: wes cee 5, ee Pa STORAGE. Fe | 
u 
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- Sieg as ee R2!lO ‘ A 1 | 3 
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aan is | FAST/SLOW 3 O C6 U22 Pp 9) |b FROM A3 U3! ROM ROM 
eae viol] |uio2|_uio3|_—juioal 9 tie | HALT Rett y 0-05 I3 EY Dc B A er 
— TE | S13 5 FAST a lOK | a2 | HRFS RO [i895 
= “he U CO | poe eee: 1a Ale 
c¢ 23 | ‘ 
eZ | | astow * | C205 ecue : 6 _F6 
= i | ° | ie + v 8 | ) ENABLE IF i9 FT 
= HCNT FROM AlU2IO o> 26 = HONT | wee Ql + @ 
aos = | | OK if CODE 
eae +12y aN N : 33 +lOv i ea | | 
= Cll Ci2 ft De U23 2 23 10,15 
— — ) ae Se oe 0.01 0.01 UI3 by STORAGE ENABLE = Vv 
ee u203 YS HOOA (A) B 
= ul 2 pe FROM A3USU6) REG, “bu qi+ @ 
— | : | MULTIPLEXER ENABLE IF 
a= coe —QT- Q2 
cm -RI9- clo | Nea | Q| 
= ) | Blys93 bh ENABLE IF 
= | | M <—5 | Ga) Ib ~QI- Q2 
eee 6 
ie HDAI FROM aiuioe(e)/ 21> BD 2 = ain ADDRESS BUS 
= -l2v Pp < 34 TO A3U25, U26 
2 U30 | | 
=a FROM aiuai2(4) Sel 34 N ‘ Sei: 
—~ av 
= | | ON << FROM A3UI2(5) | 
—5' | -cpos- | - | a , Ib a 
=a. 8 ones COMP Select Input ROM Output 
ee | ON/OFF | = oe DCBA|DCBA 
| 7 } ee | | HTCM QiQ2 =Ql+Q2 
59401-66503 vie = | 4 | H U202 }O 0 0 0 0 1 1101 
OFF} Some Coed QUALIFIER _| ed Rie ee 
. | t | | Eley oes HOOB a8 lea Next 0010 1101 
A3 [ al | H COMPARE | O ASU (6 23 FROM A3U5( qr oe. 0011 )11400 
\ O Vv « | 3 
-hp- Part No. 59401-66503 TO aluaii(6)-="> 3 ) Sanaa cena K +5y  +5v Ib SELECT Q2 ea ae 
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ME MORY | | 
| R205 ia FROM A3U5(IO) 27K 70. 41. Oe Oe 4 Or 4 
| ON/OFF/CLEAR 5 CLEAR | z IOK MULTIPLEXER 101 14 0 1 0 0 
A1: Shaded area components do not exist on Rev. B Boards; S16 ‘sin | 1 10 0 00 1 1 
U106 is different between Rev. A & B Boards. ) | fic 1P 2P 2c , : : ; : ; ; 
ae - - 
Y | Y 1111 0000 
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| o@ | 
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| , | o-————_+< T 
MEMORY | “3REV. | 
| FOR ARE. : | | : | : 
| S17 oh . | 
| OFF a 19,17] » U2e-3 CLOCK lib 
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V/ 
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Figure 7-2. Controller, A3: Main Controller, Function Select, 
Address Bus. 
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LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDV] 
HRFI 
HDAI 
HMEO 


LMEO, LCLR 


HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


SIGNAL MNEMONICS 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison Is true 
STEP MEMORY counter reads 30 
LDAYV is true’ 

LNRED is false (RFD is Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.56 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


QUALIFIERS 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RED is False 

Signal F71 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LBOE 
LMDP 
LWTE> 
LCPS. 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK 
HDVO, 
HRFO, 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model 59401A 


MAIN CONTROLLER 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All I’s to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


INSTRUCTIONS 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 


43— — — — — — — — — — — BOTTOM SIDE— — — — — — — —— 71 


5940]- 66502 
CONTROLER BOARD 


+5v 
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51K 
1,24] 2,12 23,10 | 
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TO A3UI8(12) 68) : U | HDEL TO A3UI3 (2, 19) 
a['4 LEST @| | 3" r 
AS HQO! FROM A3UI2(I3) il ric MULTI~ nie | 
} PLEXER Fi 
HDMR FROM XA3(5)s—c4 
= DUAL 
[Ia | ADDRESS BUS A4 HRF | FROM case DL F asl ONE - SHOT 
Al | | Is | 
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eee ogee LEMY FROM merce © Seer {ouput 4 € 
ces [id OMU—M RIES ee 
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ea U Che. ap 2) oa R33 USI U32 ae U33 U34 9 U 13 5 9 | 
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l 20) 
Revisions A & B Boards SNe : eS | TDA alS ae 
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Figure 7-3. Controller, A3: Main/Fast Controller. 
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SIGNAL MNEMONICS 


MAIN CONTROLLER 


QUALIFIERS 


LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRF| 
HDAI 
HMEO 
LMEO, LCLR 
HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRFOD is false (RFD is Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.5 sec DELAY 

STEP MEMORY counter reads 31 


LBOE 
LMDP 
LWTE> 
LCPS. 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK, 
HDVO, 
HRFO. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model 59401A 


INSTRUCTIONS 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All I's to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


FAST CONTROLLER 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal Fi From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LDAV is True . 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True 

Signa! A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 
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Figure 7-4. Mother Board Al: Memory. 
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Section VII Model 59401A 


SIGNAL MNEMONICS 


MAIN CONTROLLER 


QUALIFIERS : ~ INSTRUCTIONS 


LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRFI 
HDAI 
HMEQO 


LMEO, LCLR 


HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRED is false (RFD is Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.5 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


LBOE 
LMDP 
LWTE> 


_LCPS» 


LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK, 
HDVO. 
HRFO}. 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All I's to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .56 Second Delay 


QUALIFIERS 7 INSTRUCTIONS 
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Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 
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Figure 7-4. Mother Board Al: Memory (Cont’d). 
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Section VI 
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LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRF| 
HDAI 
HMEO 


LMEO, LCLR 


HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


SIGNAL MNEMONICS 


MAIN CONTROLLER 


QUALIFIERS INSTRUCTIONS 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRED is false (RFD is Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.5 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


QUALIFIERS INSTRUCTIONS 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LBOE 
LMDP 
LWTE, 
LCPS. 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK5 
HDVO. 
HRFO. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model 59401A 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All 1’s to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .56 Second Delay 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 
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Figure 7-5. Mother Board A1: Bus I/O, Data Select. 
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Section VII 


SIGNAL MNEMONICS 


MAIN CONTROLLER 


Model 59401A 


QUALIFIERS INSTRUCTIONS 


LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRF| 
HDAI 
HMEO 


LMEO, LCLR 


HOOA 
HOOB 


~ HOOC 


HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAYV is true 

LNRFD is false (RFD is Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

55 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


LBOE 
LMDP 
LWTE5 
LCPS.5 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK 
HDVO. 
HRFO. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) — 

Applies All I’s to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down). 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


QUALIFIERS INSTRUCTIONS 
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Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFOS is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 
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Figure 7-6. Controller A3 Rev. A and B Boards; Display A2: Display Control. 
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Section VII 
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SIGNAL MNEMONICS 


MAIN CONTROLLER 


QUALIFIERS INSTRUCTIONS 


LEXE 
HST F 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRFI 
HDAI 
HMEO 
LMEO, LCLR 
HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRED is false (RFD 1s Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

£5 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


QUALIFIERS INSTRUCTIONS 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LBOE 
LMDP 
LWTE> 
LCPS. 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK, 
HDVO, 
HRFO}. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model S9401A 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All I's to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine ; 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 
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NOTE: THIS SCHEMATIC IS FOR 
REV. A BOARDS, SERIAL 
NUMBERS 1714A00490 AND 
BELOW INSTRUMENTS 
ONLY. : 4b 


Figure 7-6a. Controller A3 Rev. A Boards only, Display A2: Display Control (Cont’d) 
Rev.B 7-39a 


Section VII 


SIGNAL MNEMONICS 


MAIN CONTROLLER | 


QUALIFIERS INSTRUCTIONS 


LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDV] 
HRFI 
HDAI 
HMEO 


LMEO, LCLR 


HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true — 
STEP MEMORY counter reads 30 
LDAV is true 

LNRED is false (RFD 1s Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.5 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


QUALIFIERS INSTRUCTIONS 


7-40a 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LBOE 
LMDP 
LWTE> 
LCPS. 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK 
HDVO., 
HRFO. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model 59401A 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All I’s to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 
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-hp- Part No. 59401-66503 


NOTE: THIS SCHEMATIC IS FOR 
REV. B BOARDS, SERIAL 
NUMBERS 1714A00495 AND 
UP INSTRUMENTS ONLY. 


Figure 7-6b. Controller A3 Rev. B Boards only, Display A2: Display Control (Cont’d). 
Rev.B = 7-39b 


Section VII 


SIGNAL MNEMONICS 


MAIN CONTROLLER 


QUALIFIERS INSTRUCTIONS 


LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRF I 
HDAI 
HMEO 


LMEO, LCLR 


HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRFD is false (RFD 1s Low) 
LNDAC is false (DAC 1s Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controlier 

.65 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


QUALIFIERS INSTRUCTIONS 


7-40b 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LBOE 
LMDP 
LWTE 
LCPS, 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK 
HDVO} 
HRFO} 
LDAO, 
LMTB 


_LCND 


HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model 59401A 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Pane! Switches to Memory Input 
(Enable) 

Applies All I's to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 
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Figure 7-7. Mother Board Al: Compare. 


Al 
-hp- Part No. 59401-66501 


Section VII 


7-42 


LEXE 
HSTF 
HSTR 
HCLR 
HTLK 
HRSL 
HRFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRFI 
HDAI 
HMEO 


LMEO, LCLR 


HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


SIGNAL MNEMONICS 


MAIN CONTROLLER 


QUALIFIERS INSTRUCTIONS 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRED is false (RFD is Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.5 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


QUALIFIERS INSTRUCTIONS 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LBOE 
LMDP 
LWTE> 
LCPS. 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK 
HDVO. 
HRFO. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model S9401A 


Bus Output Enable 

Connects Memory Output to Display 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) | 

Applies All I’s to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


LDAV is True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFO3 is True > 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 


| if LSTA False (From MAIN CONTROLLER) 
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Figure 7-7. Mother Board Al: Compare (Cont'd). 
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SIGNAL MNEMONICS 


MAIN CONTROLLER | 


QUALIFIERS INSTRUCTIONS 


LEXE 
HSTE 
HSTR 
HCLR 
HTLK 
HRSL 
HREFS 
LRSL, LRFS 
HCMP 
LTCM 
HCNT 
HDVI 
HRFI 
HDA! 
HMEO 
LMEO, LCLR 
HOOA 
HOOB 
HOOC 
HDEL 
LEMY 


EXECUTE pressed 

STEP MEMORY FORWARD pressed 
STEP MEMORY REVERSE pressed 
CLEAR MEMORY pressed 

TALK FUNCTION selected 

HALT selected 

RUN FAST selected 

RUN SLOW selected 

COMPARE switch on 

COMPARE switch on and comparison is true 
STEP MEMORY counter reads 30 
LDAV is true 

LNRFED 1s false (RFD 1s Low) 
LNDAC is false (DAC is Low) 
MEMORY off 

MEMORY on 

SIGNAL A from fast controller 
SIGNAL B from fast controller 
SIGNAL C from fast controller 

.5 sec DELAY 

STEP MEMORY counter reads 31 


FAST CONTROLLER 


QUALIFIERS 


Wait 500 ns After Changing Data 

Wait 1 us After MRE Driven Low 

RFD is False 

Signal F1 From Main Controller 

Signal F2 From Main Controller 

HDAC is False 

Compare Switch on and Comparison is True 
Compare Switch on and Last Memory Location 
is Sent 

LDAV is True 

Enable Fast Controller Output 

Fast Controller Should Select Talk Operation 


LBOE 
LMDP 
LWTE5 
LCPS5 
LMIS 
LMIE 


HMIS, HMIE 
HDSM 
LCLK, 
HDVO, 


HRFO. 
LDAO, 
LMTB 
LCND 
HCO1 
HCO2 
HCO3 
LRST 
LSTA 
HENF 
LTRG 


Model 59401A 


Bus Output Enable 

Connects Memory Output to Display — 

Enables Data to be Written into Memory 

Selects a Location in Memory (Chip Select) 

Connects Bus to Memory Input (Select) 

Connects Panel Switches to Memory Input 
(Enable) 

Applies All I's to Memory Input (Disable) 

Unblanks Memory Location Digits 

Clocks Memory Location Counters 

Drives LDAV True 

Drives HRFD False 

Drives HDAC False 

Select Memory to Drive Bus 

Counts Memory in Reverse (Down) 

Clock F1 

Clock F2 

Clock F3 

Reset Fast Machine 

Select Talk Operationg for Fast Controller 

Enable Fast Controller Output 

Triggers .5 Second Delay 


INSTRUCTIONS 


LDAV 1s True 
HDAC is True 
HRFD is False 
Drives LWTE and LCPS True if LFO3 is True 
Drives HCLK True if HFOS is True 

Signal A to Main Controller 

Signal B to Main Controller 

Signal C to Main Controller 
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Figure 7-8. Power Supply Al. 
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APPENDIX A 
VERIFYING BUS INSTRUMENT INTERFACE FUNCTIONS 


INTRODUCTION. 


The Model 59401A Bus System Analyzer is the ideal instrument for verifying that 
another bus instrument performs its designed interface functions in accordance with 
IEEE Standard 448-1975. This appendix provides a detailed procedure for performing 
such a verification. 


Any questions the user may have regarding interface functions are answered in the 
standard, copies of which may be ordered from 


The Institute of Electrical and Electronic Engineers, Inc. 


345 East 47th Street 
New York, New York 10017 


Rev. A 
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SECTION | 
ACCEPTER HANDSHAKE INTERFACE FUNCTION 


1-1. DESCRIPTION. 


1-2. The Accepter Handshake Interface Function, in conjunction with the Source Hand- 
shake Interface Function, is used to guarantee the proper reception of remote multiline 
messages by a “listen” device. The Accepter and Source Handshake Interface Functions 
interlock to permit asynchronous transfer of each data byte. The Accepter Handshake 
Interface Function may delay the initiation or termination of a message transfer until the 
“listen” device is prepared to continue with the transfer process. The Accepter Hand- 
shake Interface Function controls the message transfer process by means of the DAV, 
NRFD, and NDAC control lines. 


1-3. Accepter Handshake Interface Codes. 

1-4. The code “AH” is used to identify the Accepter Interface Function. Two codes are 
used to denote the capability of a particular device to the Hewlett-Packard Interface Bus. 
These are AHO which indicates the device has no Accepter Handshake capability and AH1 
which denotes the device has complete Accepter Handshake capability. 

1-5. Accepter Handshake Interface Function Requirements and Tests. 


a. The device under test must not drive the NRFD and NDAC outputs low (true) 
when power is initially applied and before any messages are sent on the Bus. 


NOTE 


Devices with “listen only” capability, such as those classified L1, L3, 
LEI, or LE3, must not be in the “listen only” mode for this test. 


TEST: 


1. Set the Bus System Analyzer to the TALK/HALT/MEMORY—OFF mode and 
connect it to the HP—IB connector of the device to be tested. 


2. Set all switches in the lower switch register of the Analyzer to the “O” position. 


3. Apply power to the device under test and observe that the NRFD and NDAC in- 
dicators on the Bus Analyzer do not light. 


b. When the device under test is not addressed to “listen” or active, it must be set 
NDAC low (true) within 200 nanoseconds after receiving an ATN low (true) signal. 
NDAC and NRFD must be high (false) when ATN is high (false). 

NOTE 


Devices with “listen only” capability, such as those classified L1, L3, 
LEI, or LE3,must not be in the “listen only” mode for this test. 


TEST: 


1. Set the Bus System Analyzer to the TALK/HALT/MEMORY—ON mode and 
momentarily switch the SRQ/IFC switch to IFC. 
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Connect the 59405-66503 Test Card to the Bus cable at the instrument under 
test. 


Adjust the Pulse Generator controls to obtain a 100 kHz square wave and mini- 
mum output. Connect the Generator OUTPUT between the GND and ATN test 


point on the test card. Adjust the AMPLITUDE and DC OFFSET controls of 


the Generator to obtain a signal amplitude of 0 to + 5 volts. 


Connect the Oscilloscope vertical inputs to the test card ATN and NDAC test 
points. Adjust the Scope to trigger on the negative-going portion of the ATN 
signal. The time between the negative—going portion of the ATN signal and 
the negative—going portion of the NDAC signal must be less than 200 nano— 
seconds. 


Remove the Function Generator from the ATN test point and set the Bus 
Analyzer to TALK/HALT/MEMORY—OFF. The NDAC and NRFD indicators 


must be unlit. 


c. When the device under test is not addressed to “listen” or active and ATN is low 
(true), it must “handshake’’ as a data accepter to valid data transmitted on the Bus. 
NRFD must be set low (true) only after DAV has gone low (true) but before or at the 
same time NDAC is set high (false). NDAC must be set low (true) only after DAV has 
gone high (false) but before or at the same time NRFD is set high (false). 


TEST: 


i 


Set the Bus System Analyzer to the TALK/HALT/MEMORY—ON mode. Load 
octal code “ATN 001” into memory location “00”. Load octal code ““ATN 
000” into all other memory locations. Switch the memory OFF. 


Set the lower switch register of the Bus Analyzer to octal code “ATN 001” and 
switch to TALK/FAST/COMP—OFF. 


Use the Bus Analyzer COMPARE OUTPUT signal to externally trigger the Oscil- 
loscope. Connect the Oscilloscope vertical inputs to the DAV and NRFD test 
points on the 59405-66503 Test Card. The NRFD signal must go low (true) only 
after the DAV signal has gone low (true). 


Remove the Oscilloscope input from the NRFD test point and connect it to the 
NDAC test point. The NDAC signal must go low (true) only after the DAV sig- 
nal has gone high (false). 


Remove the Oscilloscope input from the DAV test point and connect it to the 
NRED test point. NRFD must go low (true) before or at the same time NDAC 
goes high (false). NDAC must go low (true) before or at the same time NRFD 
is set high (false). 


d. The device under test must “handshake as a data accepter when ATN is high (false) 
and the device is addressed to “‘listen”’. 


TEST: 


1. 


Set the Bus System Analyzer to the TALK/HALT/MEMORY—ON mode. Load 
octal code “O01” into memory location “00”. Load octal code “000” into all 
other memory locations and switch the memory OFF. 


Momentarily switch the analyzer SRQ/IFC switch to IFC. Set the lower switch 
register to the listen address of the device being tested, set the ATN switch to 
“1”, and momentarily press the EXECUTE button. | 
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NOTE 


If the device under test has extended listener capability, such as those 
classified LEI through LE4, both a primary and secondary listen 
address are required to address the device to listen. Devices with listen 
only capability, such as those classified L1, L3, LE1, or LE3, do not 
need to be addressed to listen if the “lon” (listen only) message is true. 


3. Set the Analyzer to the TALK/FAST/COMP—OFF mode. Set the lower switch 
register to octal code “001”. 


4. Use the Bus Analyzer COMPARE OUTPUT to externally trigger the Oscillo- 
scope. Connect the Oscilloscope vertical inputs to the DAV and NRFD test 
points on the test card. The NRFD signal must go low (true) only after the DAV 
signal has gone low (true). 


5. Remove the Oscilloscope input from the NRFD test point and connect it to the 
NDAC test point. The NDAC signal must go low (true) only after the DAV sig- 
nal has gone high (false). 


6. Remove the Oscilloscope input from the DAV test point and connect it to the 
NRFD test point. NRFD must go low (true) before or at the same time NDAC 
goes high (false). NDAC must go low (true) before or at the same time NRFD 
goes high (false). 


LISTENER AND EXTENDED LISTENER INTERFACE FUNCTION 
2-1. DESCRIPTION. 


2-2. The Listener Interface Function provides a device with the capability to receive 
device dependent data (including status data) over the Interface from other devices. This 
capability exists only when the function is addressed to “listen”. There are two alterna- 
tive versions of the Function, one with and one without address extension. The normal 
Listener Interface Function uses a one-byte address. The Listener Interface Function with 
address extension (Extended Listener Function) uses a two-byte address. 


2-3. Listener Interface Function Codes. 


2-4. The basic code used to identify the Listener Interface Function is “L’’, while the 
basic code for the Extended Listener Interface Function is “LE”. The codes used to 
identify the Listener or Extended Listener Interface Function capability of a particular 
device are LO or LEO which indicates the device has no Listener or Extended Listener 
Interface capability; and Ll through L4 or LE] through LE4 which indicate various 
specified capabilities. 


2-3. Listener Interface Function Requirements and Tests. 


a. When power is first applied, the device under test must not “‘come on”’ addressed 
to “listen”. This test applies to devices classified L1 through L4 or LE1 through LE4. 


NOTE 
The device under test must not be in the “listen only”’ mode for this test. 
TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY-—ON and connect it to 
the HP—IB connector of the device under test. 


Appendix A 


A-3 


Appendix A 


A-4 


2. Connect the 59405-66503 test card to the Bus cable at the instrument under 
test. 


3. Apply power to the device under test. The device must not drive the NRFD or 
NDAC lines low (true). The Analyzer NRFD and NDAC indicators must be 
unlit. 


b. The device under test must become addressed to “listen” if the IFC message is 
false and the Listen Only message (lon) is true. This test applies to devices classified 
L1, L3, LEI, or LES. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set all switches 
in the lower switch register to the “O” position and momentarily switch the 
SRQ/IFC switch to IFC. 


2. Switch the “listen only” mode of the device under test to ON. The device must 
drive the NDAC line low (true). The Analyzer NDAC indicator must light. 


3. Press and hold the Analyzer EXECUTE button. The device must stop driving the 
NDAC line low (true) and drive the NRFD line low (true). The Analyzer NDAC 
indicator must be unlit and the NRFD indicator must light. 


c. When in the “listen only” mode, the device under test must become unaddressed to 
listen in less than 100 microseconds after receiving IFC low (true). This test applies to 
devices classified Ll, L3, LEI, or LES only. 


TEST: 
1. Set the Bus System Analyzer to TALK/HALT/MEMORY—ON. 


2. Adjust the Pulse Generator controls to obtain a square wave with a negative 
pulse width of 100 microseconds (5 kHz) and an amplitude of 0 to + 5 volts. 
Connect the Generator OUTPUT between the GND and IFC test point on the 
Test Card. 


3. Connect the Oscilloscope vertical inputs to the Test Card IFC and NDAC test 
points. Trigger the Oscilloscope on the negative—going edge of the IFC signal. 
The NDAC signal must go high (false) in less than 100 microseconds after the 
IFC signal goes low (true). | 


4. Disconnect the Function Generator from the Analyzer and set the “‘listen only” 
switch of the device under test to OFF. 

d. The device under test must become addressed to “listen” if the IFC message is 

false, the listen message (Itn) is true, and the device is an active controller. This test 
applies to devices classified L3, L4, LE3, or LE4. 


TEST: 


1. Set the Bus System Analyzer to LISTEN/HALT. Activate the device under test 
as a controller. The device under test must drive the ATN line low (true) if it is 
an active controller. The Analyzer ATN indicator will be lit. 


2. Press and hold the Analyzer EXECUTE button to accept a character from the 
Bus. The device under test must drive the NDAC line low (the NRFD line will be 
driven low by the Analyzer). The Analyzer NDAC and NRFD indicators must be 
lit. 
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o: 


e. 


Release the Analyzer EXECUTE button. The device under test must drive the 
NRED line low. (The NDAC line will be driven low by the Analyzer.) The Ana- 
lyzer NDAC and NRED indicators must be lit. | 


If the device under test is an active controller addressed to listen, and the “listen 


only” (lon) and “local listen” (Itn) messages are false, it must become unaddressed to 
listen if the ‘local unlisten’’ message (lun) is true. This test applies to devices classified 
L3, L4, LE3, or LE4 only. 


TEST: 
1. Put the device under test in an active control mode such that it will address itself 
to listen and then send other Bus commands. 
2. Set the Analyzer to LISTEN/HALT and accept characters from the Bus by pres- 
' sing the EXECUTE button. The device under test should drive ATN and DAV 
low (true) if the “local unlisten” message is true. 
3. After several Bus Commands have been accepted, switch the Analyzer to TALK/ 


HALT/MEMORY-—OFF and set all switches in the lower switch register to “O”’. 
The device under test must not drive the NRFD and NDAC lines low. (The Ana- 
lyzer NRFD and NDAC indicators must be unlit.) 


f. The device under test must become addressed to “‘listen” if the ATN and DAV 
signals are true, the IFC message is false, and the DIO lines contain the device’s listen ad- 
dress code. The device must not become addressed to listen when listen address codes 
other than its own are received. This test applies to devices classified L1 through L4 or 
LEI thorugh LE4. 


TEST: 


NOTE 


The “listen”’ address code is an eight digit binary code in the form X, 0, 
1, A5, A4, A3, A2, Al where “X” can take on the value of “0” or “1” 
and A5 through Al contain the code for a particular device. The 
Extended Listener also requires a secondary listen address code in the 
form X, 1, 1, S5, S4, S3, $2, S1. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—ON. Clear the mem- 
ory and load consecutive listen address codes into alternate memory locations. 
(See Table 2-1.) Exclude the listen address of the device under test. If the 
device is an Extended Listener, load consecutive primary listen addresses, ex- 
cluding the primary listen address of the device under test and the secondary 
listen address of the device into alternate memory locations. (See Table 2-1.) 


Switch the memory OFF and the COMP switch to ON. Momentarily switch the 
SRQ/IFC switch to IFC. Set all switches in the lower switch register to the “X”’ 
position and the FAST/SLOW/HALT switch to FAST. 


Output each character from memory by pressing the EXECUTE button. The 
device under test must drive NRFD low (true) when ATN and DAV are low 
(EXECUTE button released) and NDAC low (true) when only ATN is low 
(EXECUTE button held in). Neither NDACnorNRFD should be driven low 
when ATN is high (false). 


Repeat Steps 1, 2, and 3 until all listen address codes, except the listen address 
of the device under test and the “unlisten”’ command have been checked. This 
test verifies the device will not become addressed to listen by listen addresses 
other than its own. 


Appendix A 


A-5 


Appendix A 


Table 2-1. No—Listen Test Pattern. 


STANDARD LISTENER EXTENDED LISTENER 


Memory 
Contents 
(octal code) 


Memory Memory Memory 
Location Contents Location 
Number (octal code) Number 


ATN 040 ATN 040 


000 ATN 171——— secondary listen 
ATN 041 000 


address of device 
000 ATN 041 under test 


ATN 042 


ATN 171 


5. Ifthe device is an Extended Listener, repeat Steps 1 through 4 to load consecu- 
tive secondary listen address.of the device under test. (See Table 2-2.) 


Table 2-2. Extended No—Listen Test Pattern. 


EXTENDED LISTENER 


Memory 
Contents 
(octal code) 


Memory 
Location 


ATN 052 - - - - primary listen address 
ATN 140 of device under test 


ATN 052 
ATN 151 

000 
ATN 052 
ATN 152 


6. Switch the Analyzer to TALK/HALT/MEMORY—ON and load the listen address 
of the device under test in memory location “00”’. (If the device is an Extended 
Listener, load the primary listen address in memory location “OO” and the 
secondary listen address in location “O01”. The memory should now contain the 
listen address of the device under test and other listen addresses in alternate 
memory locations. (See Table 2-3.) 


7. Turn the memory OFF, set all lower switches to. the “X’’ position, and set the 
Analyzer to TALK/FAST. 
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Table 2-3. Listen Test Pattern. 


STANDARD LISTENER EXTENDED LISTENER | 


Memory Memory Memory Memory 
Location Contents Location Contents 
Number (octal code) Number (octal code) 


ATN 052- - --primary and 


ATN 052- -- —-listen address 


000 of device ATN 152 secondary 
ATN 061 under test 000 listen address 
000 ATN 052 of device 
ATN 062 ATN 165 under test 
000 
ATN 052 


ATN 166 


ATN 075 | 


000 ATN 052 
ATN 076 ATN 175 
000 000 
ATN 052 


ATN 176 


8. Output each character from memory by pressing the EXECUTE button. The 
device under test, if addressed to listen, must drive NRFD low (true) when DAV 
is low (EXECUTE button released) and drive NDAC low (true) when DAV is 
high (EXECUTE button held in) whether ATN is high or low. 


g. The device under test must become unaddressed to “listen” upon receiving the 
Unlisten Command (UNL). This test applies to devices classified L1 through L4 or LEI 
through LE4. 

NOTE 
The device under test must not be in the “listen only” mode for this test. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY-—ON and load the fol- 
lowing program into memory: 


Table 2-4. Listen/Unlisten Test Pattern. 


STANDARD LISTENER EXTENDED LISTENER 


Memory — } Memory Memory Memory 
Location Contents Location Contents 
Number (octal code) Number (octal code) 


ATN 052—— --listen address ATN 052--- -primary and 
000 of device ATN 152 secondary 
ATN 077 under test 000 listen address 
000 ATN 077 of device 
ATN 052 000 under test 
ATN 052 
ATN 152 


ATN 077- -—-unlisten 

ATN 077---- unlisten 000 address 
000 address ATN 052 
ATN 152 
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2. Switch the Analyzer memory OFF and set the COMP switch to ON. Set all 
switches in the lower switch register to the “X” position and momentarily 
switch the SRQ/IFC switch to IFC. 


3. Set the Analyzer to TALK/FAST and output each character from memory by 
pressing the EXECUTE button. The device under test must drive NDAC low 
(true) when ATN is low and DAV is high (when a command is present on the 
Bus but data has not been made valid). The device must drive NRFD low (true) 
when ATN and DAV are low. After the device has become addressed to listen 
(as at memory location “O1” for the Standard Listener, or memory location 
“02” for the Extended Listener), it must drive NDAC low (true) when DAV is 
high (false) and drive NRFD low (true) when DAV is low (true). After the device 
has become unaddressed to listen (as at memory location “03” for the Standard 
Listener, or memory location “04” for the Extended listener), it must not 
drive NDAC or NRFD low whether DAV is high or low. 


h. The device under test must become unaddressed to listen within 100 microseconds 
after receiving IFC low (true). This test applies to devices classified L1 through L4 and 
LE1 through LE4. 

NOTE 
The device under test must not be in the listen only mode for this test. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY-—ON and load the fol- 
lowing program into memory: | 


Table 2-5. Listen Response Time Test Pattern. 


EXTENDED LISTENER 


Memory | Memory 
Location Contents 
Number (octal code) 


ATN 052 


STANDARD LISTENER 


Memory Memory 
Location Contents 
Number (octal code) 


ATN 052 listen address primary and 
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2. Set the Analyzer MEMORY and COMP switches OFF. Set all lower switches to 


000 
ATN 052 
000 
ATN 052 
ATN 052 
000 
ATN 052 
000 


of device 
under test 


152 
000 
ATN 052 
ATN 152 
000 


ATN 052 
ATN 152 

000 
ATN 052 
ATN 152 


the “0” position and switch the Analyzer to TALK/FAST. 


3. Adjust the Pulse Generator controls to obtain a Square wave with an amplitude 


of 0 to + 5 volts. 


4. Set the Analyzer rear panel clock switch to EXTERNAL CLOCK and connect 
the Generator to the EXTERNAL CLOCK INPUT. Connect the Analyzer COM— 


secondary 
listen address 
of device 
under test 


PARE OUTPUT to the IFC test point on the 59405—66503 Test Card. 
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i. 


Connect the Oscilloscope vertical inputs to the Test Card IFC and NDAC test 
points. Adjust the Generator frequency to obtain an IFC signal with a negative 
pulse width of 100 microseconds. Trigger the Oscilloscope on the negative— 
going edge of the IFC signal. The NDAC signal must go high (false) within 100 
microseconds after IFC goes low (true). 


Remove the Oscilloscope and Pulse Generator connections from the Test Card. 
Remove the connection between the COMPARE OUTPUT and IFC test point 
and return the clock switch to INTERNAL CLOCK. 


The device under test must become unaddressed to listen and become addressed to 


talk upon receiving its talk address code. This test applies to devices classified L3, L4, 
LES, or LE4 only. 


NOTE 


The device under test must not be in the “listen only” mode for this test. 


TEST: 


1 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and momentar- 
ily switch the SRQ/IFC switch to IFC. Set the lower switch register to the listen 
address of the device under test, set the ATN switch to “1”, and momentarily 
press the EXECUTE button. (If the device is an Extended Listener, both a 
primary and secondary listen address must be sent.) 


Set the Analyzer ATN switch to the “O” position. The device under test must 
drive NDAC low (true) and NRFD high (false) indicating it is addressed to listen. 


Set the Analyzer lower switch register to the talk address of the device under 
test, set the ATN switch to “1”, and momentarily press the EXECUTE button. 
(If the device is an Extended Talker, both a primary and secondary talk address 
must be sent.) Set the ATN switch to “O”. The device under test must not 
drive NDAC or NRFD low (true). The Analyzer NDAC and NRFD indicators 
must be unlit. 


NOTE 
When the device under test becomes an active talker and the ATN signal 


is high, it may drive the DIO lines at Bus speeds. The Analyzer digital 
display may be a blur. 


SOURCE HANDSHAKE INTERFACE FUNCTION 


3-1. DESCRIPTION. 


3-2. The source Handshake Interface Function, in conjunction with the Accepter Hand- 
shake Interface Function, is used to guarantee the proper transfer of multiline messages. 
An interlocked handshake sequence between the Source Handshake Interface Function 
and one or more Accepter Handshake Interface Functions (each contained within sep- 
arate devices) guarantees asynchronous transfer of each multiline message. The Source 
Handshake Interface Function controls the initiation of, and termination of, the transfer 
of a multiline message byte. This function utilizes the DAV, NRFD, and NDAC messages 


to effect each message byte transfer. 
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3-3. Source Handshake Interface Function Codes. 


3-4. The basic code “SH” is used to identify the Source Handshake Interface Function. 
Two codes are used to denote the capability of the Source Handshake Interface Function 
of a particular device to the Hewlett-Packard Interface Bus. These are SHO, which indi- 
cates the device has no Source Handshake capability; and SH1, which indicates the device 
has complete Source Handshake capability. 


3-5. Source Handshake Interface Function Requirements and Tests. 


a. 


The device under test must not drive the DAV, EOI, or DIO lines low (true) when 


power is initially applied and before any messages are sent on the Bus. 


NOTE 


Devices with “talk only” capability, such as those classified T1, T3, T5, 
T7, TEL, TES, TES, or TE7, must not be in the ‘talk only” mode for 
this test. 


TEST: 

1. Set the Bus System Analyzer to LISTEN/HALT/MEMORY—OFF and connect 
it to the HP—IB connector of the device under test. 

2. Connect the 59405—66503 Test Card to the Bus cable at the instrument under 
test. 

3. Apply power to the Device being tested and observe that the DAV, ATN, and 


EOI indicators do not light. The numeric display should read “‘O00”’. 


b. The device under test may set DAV low (true) only if NRFD is high (false) and the 
data on the DIO lines is valid. This applies to devices which are active “talkers” or 
“controllers” or are in an active serial poll mode. 


TEST: 


Li 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. 


NOTE 


If the device under test is an extended talker, both a primary and — 
secondary talk address is required. If the device is a controller, it must 
be programmed to send a repetitive sequence when in active control. 
(Refer to the operating manual of the device under test for program- 
ming information. ) 


Switch the Analyzer to LISTEN and single step the output of the device to find 
a unique character such as the ASCII character “CR” (octal code 015). 


Set the Analyzer lower switch register to the code of the character selected and 
switch to LISTEN/FAST/COMP—OFF. 


Connect the Oscilloscope vertical inputs to the DAV and NRFD test points on 
the Test Card. Use the Analyzer COMPARE OUTPUT to trigger the Oscillo- 
scope. NRFD must go high (false) before DAV goes low (true). 


Remove the Oscilloscope input from the NRFD test point and connect it to a 
DIO test point which will go low (true) for the character selected. For example, 
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the DIO lines DIO1, DIO3, and DIO4 will be low for the character “CR” (octal 
code 015). DAV must not go low (true) for more than 2 microseconds after 
the DIO line selected goes low (true). 


NOTE 
If tri—state drivers are used to drive the DAV, DIO, and EOI lines, this 
time may be reduced. Refer to the Hewlett-Packard Interface Bus 
Manual, Page 93, for particular timing values. 


NOTE 


This test only applies to devices which can continuously output data 
when addressed to talk. 


c. The device under test may set DAV high only after NDAC has gone high (false). 
TEST: 
1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 


switch register to the talk address of the device under test, set the ATN switch to 
“1”, and momentarily press the EXECUTE button. 


NOTE 
If the device is an extended talker, a secondary talk address is required. 


If the device is an active controller, it must be programmed to repeti- 
tively output commands. 


Connect the Oscilloscope vertical inputs to the NDAC and DAV test points on 
the Test Card. Set the Analyzer to LISTEN/FAST/COMP—OFF. 


Trigger the Oscilloscope on the positive—going edge of the NDAC signal. Observe 
that the NDAC signal goes high (false) before the DAV signal goes high (false). 


d. Data may be changed at the same time or after DAV goes high, but it must be 
changed before DAV is again set low. 


TEST: 


1. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. 


NOTE 


If the device is an extended talker, a secondary talk address is required. 
If the device is an active controller, it must be programmed to repeti- 
tively output commands. 


Connect the oscilloscope vertical inputs to the DAV test point and an active DIO 
test point on the Analyzer rear panel. Set the Analyzer to LISTEN/FAST/ 
COMP—OFF. . 


Trigger the Oscilloscope on the positive—going edge of the DAV signal. Observe 
that the DIO signal does not change before the DAV signal goes high. 


Trigger the Oscilloscope on the negative—going edge of the DAV signal. Observe 
that the DIO signal does not change after the DAV signal has gone low. 
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C. 


Trigger the Oscilloscope on the negative—going edge of the DIO signal. Observe 
that the DIO signal goes low more than 2 microseconds before the DAV signal 
goes low. . 


NOTE 


If tri-state drivers are used to drive the DAV, DIO, and EOI lines, this 
time may be reduced to 1100 nanoseconds or greater. If the device 
being tested is a controller and uses tri-state drivers to control the 
DAV, DIO, EOI, and ATN lines, the time may be reduced to 700 nano- 
seconds or greater for the first byte of information output and 500 
nanoseconds or greater for subsequent bytes of information. 


If the device under test is an active talker, it must stop driving the DIO, DAV, and 


EOI lines in less than 200 nanoseconds after ATN goes low (true). 


TEST: 


1. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. 


Adjust the Pulse Generator controls to obtain a square wave with a frequency 
less than the talk rate of the device under test and a minimum output. Connect 
the Generator OUTPUT between the ground lug and ATN test point on the Test 
Card. Set the Analyzer to LISTEN/FAST/COMP—OFF. 


Connect the Oscilloscope vertical inputs to the ATN and DAV test points on the 
Test Card and adjust the Generator for a signal amplitude of 0 to + 5 volts at 
the ATN test point. 


Trigger the Oscilloscope on the neagtive—going edge of the ATN signal and 
observe that the DAV signal goes high in less than 200 nanoseconds after ATN 
goes low. 


Remove the Oscilloscope vertical input from the DAV test point and connect it 
to an active DIO test point. Observe that the DIO signal goes high in less than 
200 nanoseconds after the ATN signal goes low. 


Remove the Oscilloscope input from the DIO test point and connect it to the 
EOI test point. If the device is driving the EOI line low, the EOI signal must go 
high in less than 200 nanoseconds after ATN goes low. 


Press and hold the Analyzer EXECUTE button and repeat the procedures in 
Steps 5 and 6. 


NOTE 
It may be necessary to use a counter to measure the time between Sig- 


nals if the talk rate of the device under test is too slow for the Oscil- 
loscope to display. 
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TALKER AND EXTENDED TALKER INTERFACE FUNCTION 
4-1. DESCRIPTION. 


4-2. The Talker Interface Function provides a device with the capability to send device 
dependent data (including status data) over the interface to other devices. This capability 
exists only when the Talker Interface Function is addressed to talk. There are two alter- 
native versions of the Function, one with and one without address extension. The normal 
Talker Interface Function uses a one-byte address. The Talker Interface Function with 
address extension (Extended Talker Function) uses a two-byte address. 


4-3. Talker Interface Function Codes. 


4-4. The basic code used to identify the Talker Interface Function is “T”’ while the basic 
code for the Extended Talker Interface Function is ““TE”’’. The codes used to identify the 
Talker or Extended Talker Interface Function capability of a particular device are TO or 
TEO which indicates the device has no Talker or Extended Talker Interface capability, 
and Tl through T8 or TE! through TE8 which indicate various specified capabilities. 


4-5. Talker Interface Function Requirements and Tests. 


a. When power is first applied, the device under test must not “come on”’ addressed to 
“talk” or in the serial poll mode. This test applies to devices classified T1 through TS and 
TEI through TES. 


NOTE 


Devices with “talk only” capability must not be in the talk only mode 
for this test. 


TEST: 


1. Set the Bus System Analyzer to LISTEN/HALT and connect it to the HP—IB 
connector of the device under test. Connect the 59405-66503 Test Card to the 
Bus cable at the device under test. 


2. Apply power to the device under test. The device must not drive the DAV, EOI, 
or any of the DIO lines low (true). The Analyzer DAV and EOI indicators must 
be unlit and the digital display must read “OOO”. 


b. The device under test must become addressed to “talk”? when the IFC signal is high 
(false) and the “talk” only” message (ton) is true. This test applies to devices classified 
Tl, T3, T5, T7, TE1, TE3, TES, or TE7 only. 


TEST: 
1. Set the Bus System Analyzer to LISTEN/HALT. 


2. Set the device under test to the “talk only” mode. The device must apply data 
to the DIO lines and set the DAV line low (true). 


3. Switch the “talk only” mode OFF and momentarily switch the Analyzer SRQ/ 
IFC switch to IFC. The device under test must stop driving the DAV, EOI, and 
all DIO lines. The Analyzer DAV and EOI indicators must be unlit and the digi- 
tal display must read “O00”. 


c. The device under test must become addressed to “talk” only upon receiving its 
individual talk address code and must become unaddressed to talk upon receiving a talk 
address code other than its own or the Untalk Command (UNT). This test applies to 
devices classified Tl through T8 or TE] through TES. 
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TEST: 


i 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. If the device is an Ex- 
tended Talker, set the lower switch register to the secondary talk address and 
again momentarily press the EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device under test must drive DAV low 
(true) and output the first byte of data on the DIO lines. 


Set the Analyzer to TALK/HALT/MEMORY—OFF. Set the lower switch 
register to a talk address other than that of the device being tested, set ATN to 
“1”, and momentarily press the EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device must have stopped driving all 
Bus lines (the Analyzer will drive the NDAC line) indicating it is no longer 
addressed to talk. 


Repeat Steps 3 and 4 to check all talk addresses other than the talk address of 
the device being tested. 


Readdress the device to talk as outlined in Steps 1 and 2. Set the Analyzer to 
TALK/HALT/MEMORY—OFF. Set the lower switch register to the “untalk”’ 
command (octal code ATN 137) and momentarily press the EXECUTE button. 
Set the Analyzer to LISTEN/HALT. The device must have stopped driving all 
Bus lines (the Analyzer will drive NDAC) indicating it is no longer addressed to 
talk. 


d. The device under test must become unaddressed to talk in less than 100 micro- 
seconds after receiving IFC low (true). This test applies to devices classified T1 through 
T8 and TE1 through TES. 


TEST: 


1. 


Cs 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. If the device is an Ex- 
tended Talker, set the lower switch register to the secondary talk address and 
again momentarily press the EXECUTE button. Set the Analyzer to LISTEN/ 
HALT and verify that the device is addressed to talk. (The device must drive 
DAV low and output the first byte of data on the DIO lines.) 


Adjust the Pulse Generator controls to obtain a square wave with a negative 
pulse width of 100 microseconds (5 kHz) and an amplitude of 0 to + 5 volts. 


Connect the Generator OUTPUT between the GND and IFC test point on the 
Test Card. The device under test must stop driving all Bus lines. (The IFC line 
will be driven by the Pulse Generator. ) 


The device under test must enter the serial poll mode if IFC is high (false), the 


device is addressed to talk, and the Serial Poll Enable Command (SPE) is received. This 
test applies to devices classified Tl, T2, T5, T6, TE2, TES, or TE6. 


TEST: 


1m 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch to 
“1”, and momentarily press the EXECUTE button. If the device is an Extended 
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Talker, set the lower switch register to the secondary talk address and again 
momentarily press the EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device under test must drive DAV low 
(true) and output the first byte of data on the DIO lines. 


Set the Analyzer to TALK/HALT/MEMORY—OFF. Set the lower switch 
register to the SPE command (octal code ATN 030) and momentarily press the 
EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device must output a status byte. The 
status byte, in octal code, will be of the form “1X” to indicate the device 
requested service, or “OXX” to indicate the device did not request service. 
(Digits indicated by “X” are device dependent.) 


Set the Analyzer to TALK/HALT/MEMORY—OFF. Set the lower switch 
register to the Serial Poll Disable (SPD) command (octal code ATN 031) and 
momentarily press the EXECUTE button. The device under test must stop 
responding to the serial poll. 


Set the Analyzer lower switch register to the SPE command (octal code ATN 
030) and momentarily press the EXECUTE button. 


Set the lower switch register to the talk address of the device under test (with 
ATN set to “1”) and momentarily press the EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device under test must respond to the 
serial poll by outputting its status byte. | 


f. The device under test must exit the serial poll mode within 100 microseconds after 
receiving IFC low (true). This test applies to devices classified T1, T2, T5, T6, TE1, TE2, 
TES, or TE6. 


TEST: 


I. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch 
to “1, and momentarily press the EXECUTE button. If the device is an Ex- 
tended Talker, set the lower switch register to the secondary talk address and 
again momentarily press the EXECUTE button. 


Set the lower switch register to the SPE command (octal code ATN 030) and 
momentarily press the EXECUTE button. Set the Analyzer to LISTEN/HALT. 
The device should now be in the serial poll mode. 


Adjust the Pulse Generator controls to obtain a square wave with a negative 
pulse width of 100 microseconds (5 kHz) and an amplitude of 0 to + 5 volts. 


Connect the Generator OUTPUT between the GND and IFC test points on the 
Test Card. The device being tested must stop driving all Bus lines. (The IFC 
line will be driven by the Pulse Generator.) 


Readdress the device to talk as in Step 1. Set the Analyzer to LISTEN/HALT. 
The device should again respond to the serial poll and output a status byte on 
the DIO lines. 


g. The device under test must exit the serial poll mode upon receiving the Serial Poll 
Disable command (SPD). This test applies to devices classified T1, T2, T5, T6, TE1, TE2, 
TES, or TE. 
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TEST: 


l. 


h. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. If the device is an Ex- 
tended Talker, set the lower switch register to the secondary talk address and 
again momentarily press the EXECUTE button. 


Set the lower switch register to the SPE command (octal code ATN 030) and 
momentarily press the EXECUTE button. Set the Analyzer to LISTEN/HALT 
and confirm that the device is in the serial poll mode. 


Set the Analyzer to TALK/HALT/MEMORY—OFF. Set the lower switch 
register to the SPD command (octal code ATN 031) and momentarily press the 
EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device should drive the DAV line low 
(true) and output the first byte of device dependent data on the DIO lines. 


Momentarily switch the Analyzer SRQ/IFC switch to IFC. 

Set the Analyzer to TALK/HALT/MEMORY—OFF. Set the lower switch 
register to the SPE command (octal code ATN 030) and momentarily press the 
EXECUTE button. 


Set the Analyzer lower switch register to the SPD command (octal code ATN 
031) and momentarily press the EXECUTE button. 


Set the lower switch register to the talk address of the device under test, set the 
ATN switch to “1”, and momentarily press the EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device should drive the DAV line low 
(true) and output the first byte of device dependent data. 


The device under test must become unaddressed to talk and addressed to listen 
upon, receiving its listen address. This test applies to devices classified T5, T6, T7, TS, 


TES, TE6, TE’7, or TES. 


TEST: 


ie 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the talk address of the device under test, set the ATN switch to 
“1”, and momentarily press the EXECUTE button. If the device is an Ex- 
tended Talker, set the lower switch register to the secondary talk address and 


again momentarily press the EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device under test must drive DAV low 


(true) and output the first byte of data on the DIO lines. 


Switch the Analyzer back to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the “listen” address of the device under test, set the ATN 
switch to “1”, and momentarily press the EXECUTE button. If the device is an 
Extended Listener, set the lower switch register to the secondary listen address" 


and again momentarily press the EXECUTE button. 


Set all switches in the lower switch register to ‘“‘O”. The device under test must 


drive the NDAC line low (true). 
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i. If the device under test is capable of driving EOI, it must do so when sending the 
last byte of device dependent data. This test applies to devices classified T1 through T8 
and TE1 through TE8. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the listen address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. 


2. Set the Analyzer to LISTEN/HALT. Accept characters from the device under 
test one at a time by momentarily pressing the Analyzer EXECUTE button. The 
device under test must drive EOI low (true) at the same time it outputs the last 
byte of data. 


REMOTE LOCAL INTERFACE FUNCTION 


5-1. DESCRIPTION. 


5-2. The Remote Local Interface Function provides a device with the capability to select 
between two sources of input information. The Remote Local Interface Function indi- 
cates to the device that either input from the front panel controls (local) or correspond- 
ing input information from the Bus is to be used. 


5-3. Remote Local Interface Function Codes. 

5-4. The basic code used to identify the Remote Local Interface Function is “RL”. The 
codes used to denote the Remote Local Interface Function capability of a particular 
device are RLO, which indicates the device has no Remote Local Interface capability, and 
RL1 and RL2, which denote particular specified capabilities. 

5-5. Remote Local Interface Function Requirements and Tests. 


a. When power is first applied, the device under test must “come on” in the local 
mode. This test applies to devices classified RLI or RL2. 


TEST: 
1. Set the Bus System Analyzer to LISTEN/HALT and connect it to the HP—IB 
connector of the device to be tested. Connect the 59405-66503 Test Card to the 


Bus cable at the device under test. 


2. Apply power to the device under test. The device must respond to its front panel 
controls and not respond to data transmitted on the Bus. 


3. Switch the Analyzer REN switch to REN. The device under test must remain in 
local and not respond to Bus data. 


b. The device under test must enter the remote mode if REN is low (true) and the 
device receives its listen address. This test applies to devices classified RL1I or RL2. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and switch the 
REN switch to REN. Set the lower switch register to the listen address of the 
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device under test, set the ATN switch to “1”, and momentarily press the EXE— 
CUTE button. 


NOTE 


If the device is an Extended Listener, it will be necessary to send both 
a primary and secondary listen address. 


2. The device should now be in the remote mode and must not respond to its front 
panel controls. 


c. The device under test must exit the remote mode in less than 100 microseconds 
after the REN signal goes high. This test applies to devices classified RL1 or RL2. 


TEST: 


1. Adjust the Pulse Generator controls to obtain a 100 microsecond pulse with an 
amplitude of 0 to + 5 volts. 


2. Set the Generator repetition rate to MANUAL and connect the OUTPUT 
between the GND and REN test points on the Test Card. 


3. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF/REN—OFF. Set 
the lower switch register to the listen address of the device under test and 
momentarily press the EXECUTE button. 


4. Make certain the device is in the remote mode by testing its front panel controls. 
The device should not respond to the front panel controls. 


5. Momentarily press the Pulse Generator’s MANUAL trigger button. (The Gener- 
ator should output a single 100 microsecond pulse.) The device under test must 
return to the local mode and respond to its front panel controls. 


6. Remove the Pulse Generator OUTPUT from the Test Card. 


d. If the device under test is addressed to listen, it must go to the local mode upon 
receiving the Go To Local Command (GTL). This test applies to devices classified RL1 
or RL2. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and switch the 
REN switch to REN. Set the lower switch register to the listen address of the 
device under test, set the ATN switch to “1”, and momentarily press the EXE— 
CUTE button. 


2. Make certain the device is in the remote mode. 


3. Set the Analyzer lower switch register to the Go To Local command (octal code 
ATN 001) and momentarily press the EXECUTE button. The device must 
respond to its front panel controls, indicating it is in the local mode. 


e. The device under test must switch from remote to local control when the front 
panel “return to local” switch is pressed if the device has not received the Local Lockout 
Command (LLO). If the return to local message is true the device must still remain ad- 
dressed to listen. This test applies to devices classified RL1 only. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and switch the 
REN switch to REN. Set the lower switch register to the listen address of the 
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device under test, set ATN to “1”, and momentarily press the EXECUTE 
button. 


The device under test should not respond to its front panel controls, indicating it 
is in the remote mode. 


Press the “return to local’ switch of the device being tested. The device must 
now respond to its front panel controls. 


Switch the Analyzer ATN switch to the “O” position. The NDAC indicator must 
remain lit, indicating the device is still addressed to listen. Return the ATN 
switch to the “1” position. 


Momentarily press the Analyzer EXECUTE button. The device must return to 
the remote mode. 


f. The device under test must ignore the “return to local” command (rtl) after receiv- 
ing the “local lockout” command (LLO) while the remote enable message (REN) is true. 
This test applies to devices classified RLI only. 


TEST: 


1. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and switch the 
REN switch to REN. Set the lower switch register to the listen address of the 
device under test, set the ATN switch to “1”, and momentarily press the EXE— 
CUTE button. 


Set the Analyzer lower switch register to the Local Lockout Command (octal 
code ATN 021) and momentarily press the EXECUTE button. 


Press the “return to local” switch of the device under test. The device must 
remain in the remote mode and not respond to the front panel controls. 


Switch the Analyzer REN switch OFF and then back to REN. The device must 
remain addressed to listen and return to local control. Set the ATN switch to 
“0”. The NDAC indicator must remain lit, indicating the device is still addressed 
to listen. 


Readdress the device to listen, as in Step 1. The device must go to the remote 


mode. Press the return to local switch of the device being tested. The device 
must return to the local mode. 


DEVICE CLEAR INTERFACE FUNCTION 


6-1. DESCRIPTION. 


6-2. The Device Clear Interface Function provides the device with the capability to be 
cleared (initialized) either individually or collectively as part of a group. The group may 
be a subset or all addressed devices in one system. 


6-3. Device Clear Interface Function Codes. 


6-4. The basic code used to identify the Device Clear Interface Function is ““DC’’. The 
codes used identify the Device Clear Interface Function capability of a particular device 
are DCO, which indicates the device has no Device Clear Interface Function capability, 
and DC1 and DC2, which specify particular capabilities. 
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6-5. Device Clear Interface Function Requirements and Tests. 


a. The device under test must go to a predefined state upon receiving the “device 
clear” command (DCL) if ATN is true and the device has been addressed to listen. This 
test applies to devices classified DCI or DC2. 


NOTE 


If the device is classified DC2 and does not have “‘listen”’ capability, 
replace Steps 1 and 2 with the following procedure: 


Set the front panel controls of the device under test to a non-cleared 
mode of operation. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and switch the 
REN to REN. Set the lower switch register to the listen address of the device 
under test, set the ATN switch to “1”, and momentarily press the EXECUTE 
button. 


2. Program the device under test to a “non-cleared” mode by setting the Analyzer 
lower switch register to the required character and pressing the EXECUTE but- 
ton. (It may be necessary to output more than one character.) 


3. Set the Analyzer lower switch register to the DCL command (octal code ATN 
024) and momentarily press the EXECUTE button. The device must go to the 
““cleared”’ mode. 


b. The device under test must go to a predefined state upon receiving the Selected 
Device Clear Command (SDC) if the device has been addressed to listen and the ATN 
signal is true. This test applies to devices classified DCI only. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and switch the 
REN switch to REN. Set the lower switch register to the listen address of the 
device under test, set the ATN switch to “1”, and momentarily press the EXE— 
CUTE button. 


2. Program the device under test to a “non-cleared” mode by setting the Analyzer 
lower switch register to the required character and pressing the EXECUTE but- 
ton. (It may be necessary to output more than one character.) 


3. Set the Analyzer lower switch register to the SDC command (octal code ATN 
004) and momentarily press the EXECUTE button. The device must go to the 


“cleared”? mode. 


c. The device under test must respond to the Device Clear Command (DCL) but not 
respond to the Selected Device Clear Command (SDC) when unaddressed to listen. This 
test applies to devices classified DCI only. 


TEST: 
1. Program the device under test as described in Steps 1 and 2 of Part B. 


2. Set the Analyzer lower switch register to the unlisten command (octal code ATN 
077) and momentarily press the EXECUTE button. 
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3. Set the lower switch register to the DCL command (octal code ATN 024) and 
momentarily press the EXECUTE button. The device must go to the “cleared” 
mode. 


4. Program the device under test as described in Steps 1 and 2 of Part B. 


5. Set the Analyzer lower switch register to the unlisten command (octal code ATN 
077) and momentarily press the EXECUTE button. 


6. Set the lower switch register to the SDC command (octal code ATN 004) and 
momentarily press the EXECUTE button. The device under test must not go to 
the “‘cleared’”’ mode. 


DEVICE TRIGGER INTERFACE FUNCTION 


7-1. DESCRIPTION. 


7-2. The Device Trigger Interface Function provides the device with the capability to 
have its basic (measurement) operation initiated either individually or collectively as part 
of a group of devices. The group may be either a subset or all addressed devices in one 
system. 


7-3. Device Trigger Interface Function Codes. 


7-4. The basic code used to identify the Device Trigger Interface Function is “DT’’. The 
codes used to denote the Device Clear Interface Function capability of a particular device 
are DTO, which indicates the device has no Device Trigger Interface capability, and DT1, 
which indicates the device has complete Device Trigger Interface capability. 


7-5. Device Trigger Interface Function Requirements and Tests. 


a. The measurement sequence, of the device under test, must be initiated upon receiv- 
ing the Group Execute Trigger command (GET) if the device is addressed to listen. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the listen address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. 


2. Set the lower switch register to the GET command (octal code ATN 010) and 
momentarily press the EXECUTE button. The device under test must initiate 
the measurement sequence when the EXECUTE button is pressed. 


3. Set the lower switch register to the Unlisten command (octal code ATN 077) 
and momentarily press the EXECUTE button. 


4. Reset the Analyzer lower switch register to the GET command (octal code ATN 
010) and momentarily press the EXECUTE button. The device under test must 
not respond to the GET command. 
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SERVICE REQUEST INTERFACE FUNCTION 


8-1. DESCRIPTION. 


8-2. The Service Request Interface Function provides a device with the capability to 
asynchronously request service from the controller in charge of the Interface. This 
function also synchronizes the value of the service request bit of the status byte present 
during a serial poll so that the Service Request message (SRQ) can be removed from the 
Interface once this bit has been received true by the controller in charge. 


8-3. Service Request Interface Function Codes. 


8-4. The basic code used to identify the Service Request Interface Function is “SR’’. 
The codes used to denote the Service Request Interface Function capability of a particu- 
lar device are SRO, which indicates the device has no Service Request Interface capability; 
and SR1 which indicates the device has complete Service Request Interface capability. 


8-5. Service Request Interface Function Requirements and Tests. 


a. The device under test must not drive the SRQ line low (true) when power is ini- 
tially applied. 


TEST: 


1. Set the Bus System Analyzer to the TALK/HALT/MEMORY—OFF mode and 
connect it to the HP—IB connector of the device being tested. 


2. Set all lower switches of the Analyzer to the “O” position and apply power to 
the device under test. The device must not drive the SRQ line low as indicated 
by the Analyzer SRQ indicator being unlit. 


b. If the device under test is not actively responding to a serial poll and does not 
require service, it must not drive the SRQ line low (true). 


TEST: 
1. Observe that the Analyzer SRQ indicator is not lit. 


c. If the device under test does not require service it must indicate this by driving the 
DIO7 line high (false) when it is actively responding to a serial poll. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the Serial Poll Enable command (octal code ATN 030) and 
momentarily press the EXECUTE button. 


2. Set the lower switch register to the talk address of the device under test, set the 
ATN switch to “1”, and momentarily press the EXECUTE button. 


3. Switch the Analyzer to LISTEN/HALT. The device should now be actively 
responding to the serial poll. The Analyzer digital readout should display octal 
code “OXX” or “2XX”. (The “X” indicates the digit displayed is dependent 
upon the device being tested.) 


d. If the device under test is not actively responding to a serial poll and requires ser- 
vice, it must drive the SRQ line low (true). | 
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TEST: 


]. 


€. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the Serial Poll Disable command (octal code ATN 031) and 
momentarily press the EXECUTE button. 


Cause the device under test to request service (drive the SRQ line low). The Ana- 
lyzer SRQ indicator must light. 


NOTE 


There is no particular method of causing a device to request service. 
Refer to the Operating and Service Manual of the device being tested 
to determine a means of causing the device to request service. 


Set the lower switch register to the Serial Poll Enable command (octal code ATN 
030) and momentarily press the EXECUTE button. Reset the lower switch 
register to the talk address of the device under test and again momentarily press 
the EXECUTE button. The device should now be addressed to talk in the serial 
poll mode. The Analyzer SRQ indicator must remain lit. 


Switch the Analyzer to LISTEN/HALT. The device under test must stop driving 
the SRQ line low (SRQ indicator unlit), and drive the DIO7 line low (true) 
indicating it did request service. The Analyzer digital readout should display 
octal code “1XX” or “3XX”. (The “X” indicates the digit displayed is depen- 
dent upon the device being tested.) Press the EXECUTE button to accept one 
byte of information. 


The device under test must continue driving the SRQ line low (true) after receiving 


the IFC message if it requires service. 


TEST: 


1. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the Serial Poll Disable command (octal code ATN 031) and 
momentarily press the EXECUTE button. 


Cause the device to request service (drive the SRQ line low). The Analyzer SRO 
indicator must light. 


Momentarily switch the Analyzer SRQ/IFC switch to IFC. The device under test 


must continue driving the SRQ line low (true). The Analyzer SRQ indicator 
must remain lit. 


PARALLEL POLL INTERFACE FUNCTION 


9-1. DESCRIPTION. 
9-2. The Parallel Poll Interface Function provides a device with the capability to output 
one bit of status information to the controller in charge without being previously ad- 


dressed to talk. 


9-3. The signal lines, DIO1 through DIO8, are used to convey the device status bits 


during the Parallel Poll. This allows the status of up to eight devices to be checked simul- 


taneously. Any number of devices can be checked by sharing of the DIO lines. 
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9-4. The use of the Parallel Poll facility within a system requires that the controller must 
periodically conduct a Parallel Poll. 


9-5. The Parallel Poll differs from the Serial Poll in that a device can request service only 
when polled, in a Parallel Poll configuration. Each device is assigned an individual DIO 
line on which to respond to the Parallel Poll, allowing the controller to identify the device 
or devices requiring service immediately. 


9-6. Parallel Poll Interface Function Codes. 


9-7. The basic code used to identify the Parallel Poll Interface Function is “PP”. The 
codes used to denote the Parallel Poll Interface Function capability of a particular device 
are PPO, which indicates the device has no Parallel Poll Interface capability, and PP1 or 
PP2 which specify particular Parallel Poll Interface capabilities. 


9-8. Parallel Poll Interface Function Requirements and Tests. 


a. The device under test must not “come on” in the Parallel Poll mode when power is 
first applied. This test applies to devices classified PPI or PP2. | 


NOTE 


Devices classified PP2 must not be in the “local poll enable”’ (Ipe) mode 
for this test. 7 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and connect it 
to the HP—IB connector of the device under test. Set all switches in the lower 
switch register to “O”’. 


2. Apply power to the device under test. The device must not drive any of the DIO 
lines low (true). The Analyzer readout must display octal code “O00”. 


3. Set the Analyzer EOI and ATN switches to the “1” position. The device under 
test must not drive any of the DIO lines low (true). The digital readout must 
display “000”. 


b. The device under test, after being addressed to listen and having received both the 
Parallel Poll Configure command (PPC) and the Parallel Poll Enable command (PPE), 
must respond to a Parallel Poll on the DIO line assigned and in the “sense” indicated by 
the Parallel Poll Enable code when it receives both ATN and EOI low (true). The device 
must “stand by” for Parallel Poll after receiving the Parallel Poll Enable command and 
before EOI is set low. This test applies to devices classified PPI only. 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the listen address code of the device under test, set the ATN 
switch to “1”, and momentarily press the EXECUTE button. 


2. Set the Analyzer lower switch register to the PPC command (octal code ATN 
005) and momentarily press the EXECUTE button. The device under test should 
now be configured for Parallel Poll. 


3. Reset the lower switch register to the Parallel Poll Enable command (octal code 
ATN 150) and momentarily press the EXECUTE button. The device should now 
be in standby for parallel poll. 
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NOTE 


The Parallel Poll Enable code is an eight digit binary code in the form 
X, 1, 1, 0, S, P3, P2, Pl where “X” can take on the value of either “0” 
or “1”, “S” determines the “sense” of the poll, and P3, P2, and P1 pro- 
gram which DIO line the device will respond on when active. Octal code 
150 converted to binary would be X, 1, 1, 0, 1, 0, 0, 0. The “sense of 
the poll is “1” and the device would be programmed to respond to the 
poll on the DIOL line. 


Set all switches in the lower switch register to “O”. Switch the ATN and EOI 
switches to the “1” position. If the device requires service the Analyzer digital 
display should read “O01”. If the device does not require service the display 
should read “O00”, before and after the EOI switch is switched from the “‘O” 
position to the “1” position. 


Return the EOI switch to the “O” position. The Analyzer digital display should 
read “O00”. | 


Set the Analyzer lower switch register to the Parallel Poll Enable command 
(octal code ATN 140) and momentarily press the EXECUTE button. 


Set all DIO switches to the “O” position. Set the ATN and EOI switches to “1”’. 
If the device requires service, the digital display should read ‘“‘000”’. If the device 
does not require service the display should read “O01”. Set the EOI switch to 
“0”. The display must read “O00”. 


Repeat Steps 3 through 7 for the Parallel Enable Codes and responses listed in 
Table 9-1. 


Table 9-1. Bus Conditions for Parallel Poll. 


PARALLEL POLL PARALLEL POLL ACTIVE 
ENABLE CODES RESPONSE (octal code) DEVICE 


RESPONDS 
ON LINE 


c. The device under test must respond to a Parallel Poll in less than 200 nanoseconds 
after receiving ATN and EOI low (true). The device must stop responding within 200 
nanoseconds after ATN or EOI go high (false). This test applies to devices classified PP1 


only. 
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TEST: 


Connect the 59405-66503 Test Card to the Bus cable at the device under test. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the listen address of the device under test and momentarily 
press the EXECUTE button. 


Set the lower switch register to the Parallel Poll Configure command (octal code 
ATN 005) and momentarily press the EXECUTE button. 


Set the lower switch register to the Parallel Poll Configure command (octal code 
ATN 005) and momentarily press the EXECUTE button. 


Set the lower switch register to the Unlisten command (octal code ATN 077) 
and momentarily press the EXECUTE button. 


Clear the Analyzer memory and load the following program into memory: 


Table 9-2. Parallel Poll Test Pattern. 


Memory Memory 
Location Contents 
Number (octal code) 


00 
01 
02 
03 


EO! ATN 000 
000 

EO! ATN 000 

000 


EO! ATN 000 | 

000 
EO! ATN 000 
000 


Switch the Analyzer memory OFF and set the Analyzer to TALK/FAST. 


Connect the Oscilloscope vertical inputs to the EOI and DIO1 test points on the 
Test Card. Trigger the Oscilloscope on the negative-going edge of the EOI signal. 
The DIO1 signal must go low (true) in less than 200 nanoseconds after the EOI 
signal goes low (true). 


Trigger the Oscilloscope on the positive-going edge of the EOI signal. The DIO1 
signal must go high (false) in less than 200 nanoseconds after the EOI signal goes 
high (false). 


d. The device under test must not “stand by” for Parallel Poll after receiving the Paral- 
lel Poll Unconfigure command (PPU) or the Parallel Poll Disable command (PPD) if it has 
previously configured for parallel poll. This test applies to devices classified PPI only. 


TEST: 


l. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the listen address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. 


Set the lower switch register to the Parallel Poll Configure command (octal 
code ATN 005) and momentarily press the EXECUTE button. 


Set the lower switch register to the Parallel Poll Enable command (octal code 
ATN 140 if the device does not require service, octal code ATN 150 if the device 
requires service) and momentarily press the EXECUTE button. 
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€. 


Insure that the device will respond to the Parallel Poll by setting all DIO switches 
to “0” and setting the ATN and EOI switches to “1”. The Analyzer digital dis- 
play should read “001”. Return the EOI switch to the “0” position. 


Set the Analyzer lower switch register to the Parallel Poll Unconfigure command 
(octal code ATN 025) and momentarily press the EXECUTE button. 


Set all Analyzer DIO switches to the “O” position and set the ATN and EOI 
switches to the “O” position and set the ATN and EOI switches to “1”. The 
device must not respond to the Parallel Poll. The Analyzer digital display must 
read “000”. 


Repeat Steps 1 through 4 to put the device in the Parallel Poll mode. 


Set the Analyzer lower switch register to the Parallel Poll Disable command 
(octal code ATN 160) and momentarily press the EXECUTE button. 


Set all Analyzer DIO switches to the “O” position and set the ATN and EOI 
switches to “1”. The device should not respond to the Parallel Poll. The Ana- 
lyzer digital display must read “O00”. 


The device under test must remain in “‘standby”’’ for Parallel Poll when it receives 


the Parallel Poll Disable command (PPD) if it is not addressed to listen. This test applies 
to devices classified PP1 only. 


TEST: 


i. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set the lower 
switch register to the listen address of the device under test, set the ATN switch 
to “1”, and momentarily press the EXECUTE button. 


Set the lower switch register to the Parallel Poll Configure command (octal code 
ATN 005) and momentarily press the EXECUTE button. 


Set the lower switch register to the Parallel Poll Enable command (octal code 
ATN 140 if the device does not require service, octal code ATN 150 if the device 
requires service) and momentarily press the EXECUTE button. 


Insure that the device will respond to the Parallel Poll by setting all DIO switches 
to “O” and setting the ATN and EOI switches to “1”. The Analyzer digital dis- 
play should read “001”. Return the EOI switch to “0”. 


Set the Analyzer lower switch register to the Unlisten command (octal code 
ATN 077) and momentarily press the EXECUTE button. 


Set the lower switch register to the PPD command (octal code ATN 160) and 
momentarily press the EXECUTE button. 


Set all DIO switches to “O” and switch the ATN and EOI switches to “1”. The 
device must again respond to the Parallel Poll. The Analyzer digital display 
must read “O01”’. : 


Set the lower switch register to the Parallel Poll Unconfigure command (octal 
code ATN 025) and momentarily press the EXECUTE button. The device 
must not respond to the Parallel Poll when ATN and EOI are true. 


f. The device under test must not “stand by” for Parallel Poll when the Local Poll 
Enable message (Ipe) is false. This test applies to devices classified PP2 only. 
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TEST: 


i 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and connect it 
to the HP—IB connector of the device under test. Set all switches in the lower 
switch register to the “O” position. 


Set the Local Poll Enable of the device under test to OFF and the “‘sense’”’ to 
mee, 


Set the Analyzer ATN and EOI switches to the “1” position. The device must 
not drive any of the DIO lines low (true), The Analyzer digital display must 
read “O00”. 


Change the “sense” bit of the device under test to “0”. The device must not 
drive any of the DIO lines low (true). The Analyzer digital display must read 
“O00”. 


g. The device under test must “stand by” for Parallel Poll when the Local Poll Enable 
message (Ipe) is true. This test applies to devices classified PP2 only. 


TEST: 

1. Set the Analyzer to TALK/HALT/MEMORY—OFF. Set all switches in the lower 
switch register to the “O” position. 

2. Set the Local Poll Enable of the device under test to ON and the “sense” switch 
to “1”. The device should now be in “standby” for Parallel Poll. Set the device 
to respond on the DIO1 line. 

3. Set the Analyzer ATN and EOI switches to “1”. If the device requires service it 
must drive the DIO1 line low. The Analyzer digital readout should read “O01”’’. 
If the device does not require service, set the “sense” switch of the device to 
“0”. The Analyzer digital display should read “001”. 

4. Repeat Steps 2 and 3 to test DIO lines 2 through 8. 


h. The device under test must respond to a Parallel Poll in less than 200 nanoseconds 
after both the ATN and EOI signals go low (true) if the Local Poll Enable message (Ipe) is 
true. The device must stop responding in less than 200 nanoseconds after either the ATN 
or EOI signal goes high (false). This test applies to devices classified PP2 only. 


TEST: 


1 


Set the Local Poll Enable switch of the device under test to ON. Set the device 
to respond on the DIO1 line and set the “sense” switch to “O” or “1” so the 
device will drive the DIO1 line low (true) when it responds. 
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2. Set the Bus System Analyzer to TALK/HALT/MEMORY—ON and load the 


following program into memory: 


Table 9-3. Parallel Pol! Test Pattern. 


Memory 
Location 
Number 


00 
01 
02 
03 


3. Switch the memory OFF and set the Analyzer to TALK/FAST. 


4. Connect the Oscilloscope vertical inputs to the EOI and DIO1 test points on the 
Analyzer rear panel. Trigger the Oscilloscope on the negative—going edge of the 
EOI signal. The DIO1 signal must go low (true) in less than 200 nanoseconds 


after EOI goes low (true). 


If the DIOI line is not being driven low, change the “sense” switch of 


the device under test. 


5. Trigger the Oscilloscope on the positive—going edge of the EOI signal. The DIO1 
signal must go high (false) in less than 200 nanoseconds after EOI goes high 


(false). 


CONTROLLER INTERFACE FUNCTION 


10-1. DESCRIPTION. 


10-2. The Controller Interface Function provides a device with the capability to send 
device addresses, universal commands, and addressed commands to other devices over the 
Interface. It also provides the capability to conduct parallel polls to determine which 
devices require service. A Controller Interface Function can exercise its capabilities only 
when it is sending the ATN message over the Interface. Only one device can be an active 
controller at any given time even though more than one device on the Interface has the 
Controller Interface Function capability. Only one controller on the Interface is allowed 
to send the IFC and REN messages and take control of the Interface at any time. This 


device is called the System Controller. 


Memory 
Contents 
(octal code) 


EOI ATN 000 
000 
EOI! ATN 000 
000 


EO! ATN 000 
000 
EOI ATN 000 
000 


NOTE 
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10-3. Controller Interface Function Codes. 


10-4. The basic code used to identify the Controller Interface Function is “C’’. The 
codes used to identify the Controller Interface Function capability of a particular device 


are “CO” which indicates the device has no Controller Interface capability; and “C1” 


through “C28” which specify various Controller Interface capabilities. 
10-5. Controller Interface Function Requirements and Tests. 


a. The device under test must become a System Controller and send the IFC message 
if the local Request System Control message (rsv) and the local Send Interface Clear 
message (sic) are true. The device must set IFC low (true) for more than 100 micro- 
seconds, and until the “sic” message is false. This test applies to devices classified as both 
Cl and C2 only. (C1 capability is required for devices having C2 capability. ) 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Connect the 
Oscilloscope vertical input to the Test Card IFC test point. 


2. Activate the device as a System Controller and send the Interface Clear message. 
The device must drive IFC low for more than 100 microseconds. 


3. Remove the Oscilloscope input and connect the Counter to the IFC test point. 
Send several IFC messages. The device must not send an IFC signal with a pulse 
width less than 100 microseconds. 


- 4, The device must not send the IFC message if either the “‘rsv” or “‘sic” message 
is false. 


b. The device under test must become a System Controller and send the Remote 
Enable message (REN) if the “rsv” message and the Send Remote Enable message (sre) 
are true. The device must not send REN true unless the “sre” message has been true for 
more than 100 microseconds. The device must hold REN true until the “sre” message 
becomes false. This test applies to devices classified as both Cl and C3 only. (C1 capa- 
bility is required for devices having C3 capability.) 


TEST: 


1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF/REN—OFF. 
Connect the Oscilloscope vertical input to the Test Card REN test point. The 
REN signal must be high (false). 


2. Activate the device as a system controller (rsv true) and send the Remote Enable 
message (REN). The REN line must be driven low (true). 


3. Program the device to send REN true and then false at its maximum rate. The 


positive portion of the REN signal must be greater than 100 microseconds in 
duration. 


NOTE 


Devices classified as having Cl, C2, and C3 Interface capability must be 
capable of performing the IFC and REN functions independently. 


c. The device under test must respond to the Service Request message (SRQ). This 
test applies to devices classified C4 only. 
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TEST: 


a 


Zz. 


Di 


Set the Bus System Analyzer to LISTEN/HALT and momentarily switch the 
SRQ/IFC switch to IFC. 


Activate the device under test as a controller. 


Switch the Analyzer SRQ/IFC switch to SRQ. The device under test must 
respond to the Service Request message. 


NOTE 


The response to the Service Request message is dependent upon the 
particular device being tested. Refer to the Operating and Service 
Manual of the device being tested for its particular response to SRQ. 


The device under test may have any or all of the preceding capabilities 
(Cl through C4) but may have only one of the following capabilities 
(CS through C28). 


d. The device under test must stop driving the ATN, EOI, and DIO lines low (true) 
within 100 microseconds after receiving the Interface Clear message (IFC) low if the 
device is not an active System Controller. This test applies to devices classified C5 
through C28. 


TEST: 


b 


eC. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and set all 
switches in the lower switch register to the “O” position. 


Adjust the Pulse Generator controls to obtain a square wave with a negative 


pulse width of 100 microseconds (5 kHz) and an amplitude of 0 to + 5 volts. 
Set the repetition rate to MANUAL and connect the Generator OUTPUT be- 
tween the GND and IFC test points on the Analyzer rear panel. 


Program the device under test to continuously send commands on the Bus. 
(Drive the ATN and DIO lines.) 


Momentarily press the Generator MANUAL trigger button. The device under 
test must stop driving the ATN and EOI line low. The Analyzer ATN and EOI 
indicator must be unlit. The device under test must stop driving the ATN and 
DIO lines. The Analyzer ATN indicator must be unlit and the digital display 
must read “‘O00”’’. 


Program the device to drive the ATN and EOI lines. Momentarily press the Gen- 
erator MANUAL trigger button. The device under test must stop driving the 
ATN and EOI lines low. The Analyzer ATN and EOI indicators must be unlit. 


The device under test must become the “Controller in Charge” when the ATN sign- 


nal goes high (false) if the IFC message is false, if the device has been addressed to talk, 
and if it has received the “take control” command (TCT). The device under test must 
become the Controller in Charge when the IFC signal goes high (false) if the device is the 
“active” System Controller and is driving the IFC line low (true). This test applies to 
devices classified C5, C7, C9, C11, C13, C15, C17, C19, C21, C23, C25, or C27 only. 


TEST: 


Ll; 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF and momentar- 
ily switch the SRQ/IFC switch to IFC to stop all Bus traffic. (If the device is 
an active system controller, it must be set to stop transmitting on the Bus [“‘rsc”’ 
set false | ). 
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Set the Analyzer lower switch register to the talk address of the device under 
test, set the ATN switch to “1’’, and momentarily press the EXECUTE button. 


Reset the lower switch register to the TCT command (octal code ATN 011) and 
momentarily press the EXECUTE button. 


Set the Analyzer to LISTEN/HALT. The device under test must now have con- 
trol of the Bus and be capable of driving the ATN and DIO lines. 


NOTE 
The following test applies to “System Controllers”’ only. 


Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. Set all switches 
in the lower switch register to the “O”’ position. 


Activate the device under test as a system controller (set “‘rsc” true) and cause it 
to drive the IFC line low (true). The device must not drive the ATN, EOI, or 
DIO lines low while IFC is true. 


Cause the device to stop driving the IFC line low. The device must take control 
of the Bus and be capable of driving the ATN, EOI, and DIO lines. 


NOTE 


Only devices with Parallel Poll capability are required to drive the EOI line. 


f. The device under test must not drive the DAV, ATN, EOI, or DIO lines after it has 
“passed control” to another device on the Bus. This test applies to devices classified C5 
through C12 and C17 through C24 only. 


TEST: 

1. Set the Bus System Analyzer to LISTEN/HALT/MEMORY—OFF and set all 
switches in the lower switch register to the “O”’ position. 

2. Program the device under test to transmit a talk address, other than its own, on 
the Bus. Press the Analyzer EXECUTE button to accept the Bus information. 

3. Program the device to send the TCT command (octal code ATN 011). 

4. Press and hold the Analyzer EXECUTE button to accept the TCT command. 


The device must stop driving the ATN, DAV, EOI, and DIO lines. The Analyzer 
ATN, DAV, and EOI indicators must be unlit and digital display must read 
“000”. Release the EXECUTE button. 


g. The device under test must not lose control of the Bus when passing control to 
itself. This test applies to devices classified C5 through C8 and C17 through C20 only. 


TEST: 

1. Set the Bus System Analyzer to LISTEN/HALT/MEMORY—OFF. 

2. Program the device under test to send its own talk address on the Bus. 

3. Momentarily press the Analyzer EXECUTE button to accept the character. 

4. Program the device to send the TCT command (octal code ATN 011) on the 


Bus. The Analyzer ATN indicator must be lit. 
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5. Press and hold the EXECUTE button to accept the TCT command. The ATN 
indicator must remain lit, indicating the device still has control of the Bus. Re- 
lease the EXECUTE button. 


h. The device under test must be capable of sending device addresses, addressed com- 
mands, secondary commands, and universal commands. This test applies to devices clas- 
sified C5 through C28. 


TEST: 
1. Set the Bus System Analyzer to LISTEN/HALT/MEMORY—OFF. 


2. Program the device under test to transmit the address codes listed in Table 
10-1 on the Bus. 


3. Accept each byte from the Bus by pressing the Analyzer EXECUTE button. The 
device must put the next byte of information on the Bus and set DAV low when 
the EXECUTE button is released. The Analyzer digital readout must display the 
octal code and ASCII character listed in Table 10-1 and the ATN indicator must 
be lit. | 


Octal 
Code 


ATN 040 


Table 10-1. Listen Address Codes. 


Octal ASCII 
Code Character 


ATN 066 
ATN 067 


Octal 
Code 


ATN 053 


ASCII 
Character 
+ 


ATN 041 
ATN 042 
ATN 043 
ATN 044 
ATN 045 
ATN 046 
ATN 047 
ATN 050 
ATN 051 
ATN 052 


4. Program the device under test to transmit the talk address codes listed in Table 


ASCII 
Character 
SP 


ATN 054 
ATN 055 
ATN 056 
ATN 057 
ATN 060 
ATN 061 
ATN 062 
ATN 063 
ATN 064 
ATN 065 


ATN 070 
ATN 071 


ATN 072 
ATN 073 
ATN 074 
ATN 075 
ATN 076 


10-2. (Exclude the talk address of the device under test.) 


Table 10-2. Talk Address Codes. 


ASCII 
Character 


Octal Octal ASCII 
Code Code Character 


ASCII - 
Character 


ATN 100 
ATN 101 
ATN 102 
ATN 103 


ATN 104 
ATN 105 
ATN 106 
ATN 107 
ATN 110 
ATN 111 
ATN 112 


ATN 113 
ATN 114 
ATN 115 
ATN 116 
ATN 117 
ATN 120 
ATN 121 
ATN 122 
ATN 123 
ATN 124 
ATN 125 


e—-~TOATTMMIIAOWDZO fB 
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ATN 126 
ATN 127 
ATN 130 
ATN 131 
ATN 132 
ATN 133 
ATN 134 
ATN 135 
ATN 136 
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ADDRESSED COMMANDS 


5. Accept each byte from the Bus by pressing the Analyzer EXECUTE button. The 
device must put the next byte of information on the Bus and set DAV low when 
the EXECUTE button is released. The Analyzer must display the octal codes and 
ASCII characters as listed in Table 10-2. 


6. Program the device under test to transmit the “command codes listed in Table 
10-3. 


Table 10-3. Command Codes. 


UNIVERSAL COMMANDS 


Octal ASCII 
Command Code Character 


ATN 021 
ATN 024 


Octal ASCII 
Code Character 


ATN 001 
ATN 004 


Command 


LLO local lockout 
DCL device clear 


GTL go to local 

SDC select device 
clear — 

PPC parallel poll 
configure 

GET group 
execute trigger 

TCT take control 


ATN 005 PPU parallel poll ATN 025 
unconfigure 


| SPE serial poll enable 


ATN 010 ATN 030 


ATN 011 SPD serial poll disable | ATN 031 


UNADDRESS COMMANDS | 


Octal ASCII 
Command Code Characte 


UNL unlisten ATN 077 ? 
UNT untalk ATN 137 . — 


7. Accept each byte of information from the Bus by pressing the Analyzer EXE— 
CUTE button. The device must put the next byte of information on the Bus and 
set DAV low when the EXECUTE button is released. The Analyzer must display 
the octal codes as listed in Table 10-3. 


i. If the device goes to “standby” (local “gts” message true) after transmitting address 


or command messages, it must set ATN high (false) after the last message has been sent. 
(Exclude the TCT command.) This test applies to devices classified C5 through C24 only. 


TEST: 


1. Set the Bus System Analyzer to LISTEN/FAST/MEMORY—OFF. 


2. Program the device under test to transmit commands or addresses on the Bus. 
(Exclude the listen and talk addresses of the device and the TCT command.) 
The device under test must set ATN high and stop transmitting on the Bus after 
the last address or command is sent. 


j. The device under test must set ATN low (true) when the “take control asynch- 


ronously” message (tca) is true. This test applies to devices classified C5 through C28. 


TEST: 
1. Set the Bus System Analyzer to TALK/HALT/MEMORY—OFF. 


2. Program the device under test to take control of the Bus. The device must drive 
ATN low (true) when it has control. The Analyzer ATN indicator must light. 


Model 59401A 


Sad 
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k. The device under test must take control and set ATN low (true) only when the 
DAV, NDAC, and NRFD signals are low (true) and the “take control synchronously” 
message (tcs) is true. This test applies to devices classified C5, C7, C9, C11, C13, C15, 
C17, C19, C21, C23, C25, and C27 only. 


TEST: 

1. Set the Bus System Analyzer to LISTEN/HALT/MEMORY—OFF. Connect a 
clip lead between the NDAC and DAV test points on the Test Card. 

2. Program the device under test to take control synchronously. The device must 
not drive ATN low. 

3. Press the Analyzer EXECUTE button. The device must now drive the ATN line 
low. The Analyzer ATN indicator must light. 

4. Remove the clip lead from the NDAC and DAV test points. 


L. 


The device under test must wait 2 microseconds (1.1 microseconds if a tri-state 


driver is used on the EOI line) after regaining control, before it can drive the DIO lines (if 
the device is not requesting parallel poll). This test applies to devices classified C5 through 


C28. 


TEST: 


i 


Zi 


m. 


Set the Bus System Analyzer to LISTEN/FAST/MEMORY—OFF/COMP—OFF. 


Program the device under test to repeatedly send commands or addresses on the 
Bus, go to “standby” and regain control. 


Connect the Oscilloscope vertical inputs to the Analyzer ATN test point and an 
active DIO test point (one which goes low when the device regains control and 
outputs commands or addresses). The device must not drive the DIO line low for 
at least 2 microseconds (1.1 microseconds if a tri-state driver is used on the EOI 
line) after setting ATN low. 


NOTE 
Because of the repetition rate of the device under test, it may be neces- 


sary to use a counter to measure the time between the negative-going 
ATN and DIO signals. — 


If the device under test regains control of the Bus for the purpose of conducting 


a parallel poll, it must not drive EOI low (true) for more than 500 nanoseconds after set- 
ting ATN low (true). The device must hold EOI low for at least 2 microseconds. The 
device must not drive the DIO lines for more than 1.5 microseconds (600 nanoseconds if 
the EOI line is driven by a tri-state driver) after setting EOI high (false). This test applies 
to devices classified C5, C6, C9, C10, C13, C14, C17, C18, C21, C22, C25, and C26 only. 


TEST: 

1. Set the Bus System Analyzer to LISTEN/FAST/MEMORY—OFF/COMP—OFF. 

2. Program the device under test to repeatedly send commands or addresses on the 
Bus, go to “standby”, regain control of the Bus, and conduct a parallel poll. 

3. Connect the Oscilloscope vertical inputs to the Analyzer ATN and EOI test 


points. EOI must not go low for more than 500 nanoseconds after ATN goes low 
and must remain low for at least 2 microseconds. 
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Remove the Oscilloscope input from the ATN test point and connect it to an 
active DIO test point. The DIO line must not go low for more than 14 micro- 
seconds (600 nanoseconds if the EOI line is driven by a tri-state driver) after EOI 
goes high. 


NOTE 


Because of the repetition rate of the device under test, it may be neces- 
sary to use a counter to measure the time between the negative-going 
ATN and DIO signals. 
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AFRICA, ASIA, 
AUSTRALIA 


ANGOLA 

Telectra 

Empresa Técnica de Equipamentos 
Eléctricos, S.A.R.L. 

R. Barbosa Rodrigues, 41-I°DT.° 

Caixa Postal, 6487 

Luanda 

Tel: 355 15/6 

Cable: TELECTRA Luanda 


AUSTRALIA 
Hewlett-Packard Australia Pty. Ltd. 
31-41 Joseph Street 
Blackburn, Victoria 3130 
P.O. Box 36 

Doncaster East, 
Victoria 3109 

Tel: 896351 

Telex: 31-024 

Cable: HEWPARD Melbourne 


Hewlett-Packard Australia Pty. Ltd. 
31 Bridge Street 

Pymbie 

New South Wales, 2073 

Tel: 4496566 

Telex: 21561 

Cable: HEWPARD Sydney 


Hewlett-Packard Australia Pty. Ltd. 
153 Greenhill Road 
Parkside, 5.A., 5063 

Tel: 2725911 

Telex: 82536 

Cable: HEWPARD Adelaide 


Hewlett-Packard Australia Pty. Ltd. 
141 Stirling Highway 
Nedlands, W.A. 6009 

Tel: 3865455 

Telex: 93859 

Cable: HEWPARD Perth 


Hewlett-Packard Australia Pty. Ltd. 
121 Wollongong Street 
Fyshwick, A.C.T. 2609 

Tel: 804244 

Telex: 62650 

Cable: HEWPARD Canberra 


Hewlett Packard Australia Pty. Ltd. 
5th Floor 

Teachers Union Building 

495-499 Boundary Street 
Spring Hill, Queensland 
4000 
Tel: 2291544 

Cable: HEWPARD Brisbane 


BANGLADESH 
The General Electric Co. of 
Bangladesh Ltd. 

Magnet House 72 

Dilkusha Commercial Area 
Motijhell, Dacca 2 
Tel: 252415, 252419 
Telex: 734 

Cable: GECDAC Dacca 


ETHIOPIA 
Abdella Abdulmalik 
P.O. Box 2636 
Addis Ababa 
Tel: 1193 40 


GUAM 

Guam Medical Supply, Inc. 
Suite C, Airport Plaza 
P.O. Box 8947 
Tamuning 96911 
Tel: 646-4513 

Cable: EARMED Guam 


HONG KONG 
Hewlett-Packard Hong Kong Ltd. 
Room 105, Austin Centre 

1st Floor 

21 Austin Avenue 

TST P.O. Box 98524 
Kowloon 

Tel: 3-697 446 (5 lines) 

Telex: 36678 HX 

Cable: HEWPACK Hong Kong 


Medical/ Analytical Only 
Schmidt & Co. (Hong Kong) Ltd. 
Wing On Centre, 28th Floor 
Connaught Road, C. 

Hong Kong 

Tel: 5-455644 

Telex: 74766 SCHMX HX 


INDIA 

Blue Star Ltd. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 
Bombay 400 025 
Tel: 45 78 87 

Telex: 011-4093 

Cable: FROSTBLUE 


Blue Star Ltd. 

Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 

Telex: 011-3751 
Cable: BLUESTAR 


Blue Star Ltd. 

Bhavdeep 

Stadium Road 
Ahmedabad 380 014 
Tel: 43922 

Telex: 012-234 

Cable: BLUEFROST 


Blue Star Ltd. 

7 Hare Street 
Calcutta 700 001 
Tel: 23-0131 

Telex: 021-7655 
Cable: BLUESTAR 


Blue Star Ltd. 

Bhandari House 

91 Nehru Place 

New Delhi 110 024 
Tel: 682547 

Telex: 031-2463 

Cable: BLUESTAR 


Blue Star Ltd. 

T.C. 7/603 ‘Poornima’ 
Maruthankuzhi 
Trivandrum 695 013 
Tel: 65799 

Telex: 0884-259 

Cable: BLUESTAR 


Blue Star Ltd. 

11 Magarath Road 
Bangalore 560 025 
Tel: 55668 

Telex: 0845-430 

Cable: BLUESTAR 


Blue Star Ltd. 

Meeakshi Mandiram 

XXXXV/ 1379-2 Mahatma 
Gandhi Rd. 

Cochin 682 016 

Tel: 32069 

Telex: 085-514 

Cable: BLUESTAR 


Blue Star Ltd. 

1-1-117/1 Sarojini Devi Road 
Secunderabad 500 033 
Tel: 70126 

Telex: 0155-459 

Cable: BLUESTAR 


Blue Star Ltd. 

133 Kodambakkam High Road 
Madras 600 034 

Tel: 82057 

Telex: 041-379 

Cable: BLUESTAR 


INDONESIA 
BERCA Indonesia P.T. 
P.O. Box 496/ Jkt. 

Jin. Abdul Muis 62 
Jakarta 

Tel: 349255, 349886 
Telex: 46748 BERSIL IA 
Cable: BERSAL 


BERCA Indonesia P.T. 
P.O. Box 174/Sby. 
23 Jin. Jimerto 
Surabaya 

Tel: 42027 

Cable: BERCACON 


JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
29-21, Takaido-Higashi 3-chome 
Suginami-ku, Tokyo 168 
Tel: 03-331-6111 

Telex: 232-2024 YHP-Tokyo 
Cable: YHPMARKET TOK 23 724 


Yokogawa-Hewlett-Packard Ltd. 
Chuo Bidg., 4th Floor 

4-20, Nishinakajima 5-chome 
Yodogawa-ku, Osaka-shi 
Osaka, 532 

Tel: 06-304-602 1 

Telex: 523-3624 


Yokogawa-Hewlett-Packard Ltd. 
Sunitomo Seimei Nagaya Bidg. 
11-2 Shimosasajima-cho, 
Nakamura-ku, Nagoya, 450 
Tel: 052 571-5171 


Yokogawa-Hewlett-Packard Ltd. 
Tanigawa Building 

2-24-1 Tsuruya-cho 
Kanagawa-ku 
Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Building 

105, 1-chome, San-no-maru 
Mito, |baragi 310 

Tel: 0292-25-7470 


Yokogawa-Hewlett-Packard Ltd. 
Inoue Building 

1348-3, Asahi-cho, 1-chome 
Atsugi, Kanagawa 243 
Tel: 0462-24-0452 


Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 

Hachijuni Building 

4th Floor 

3-4, Tsukuba 

Kumagaya, Saitama 360 
Tel: 0485-24-6563 


KENYA 
ADCOM Ltd., Inc. 
P.O. Box 30070 
Nairobi 
Tel: 331955 
Telex: 22639 


Medical Only 

International Aeradio (E.A.) Ltd. 
P.O. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055/56 

Telex: 22201 /22301 

Cable: INTAERIO Nairobi 


Medical Only 

International Aeradio (E.A.) Ltd. 
P.O. Box 95221 
Mombasa 


KOREA 

Samsung Electronics Co., Ltd. 
22nd Floor Dongbang Bldg., 
250, 2:KA, Taepyung-Ro 
Chung-Ku, 

Seoul 

Tel: 777-4886 

Telex: SAMSAN 27364 


MALAYSIA 
Hewlett-Packard Sales 
(Malaysia) Sdn. Bhd. 
Suite 2,21/2.22 
Bangunan Angkasa Raya 
Jalan Ampang 

Kuala Lumpur 
Tel: 483680, 485653 


Protel Engineering 

P.O. Box 1917 

Lot 259, Satok Road 
Kuching, Sarawak 
Tel: 53544 

Cable: PROTELENG 


MOZAMBIQUE 
A.N. Goncalves, Ltd. 

162, 1° Apt. 14 Av. D. Luis 
Caixa Postal 107 
Maputo 

Tel: 27091, 27114 

Telex: 6-203 NEGON Mo 
Cable: NEGON 


NEW GUINEA 


Hewlett-Packard Australia Pty. Ltd. 


Development Bank Building 
Ground Floor 

Ward Strip 

Port Moresby, Papua 
Tel: 258933 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, Wellington 3 

P.O. Box 9443 

Courtney Place 
Wellington 

Tel: 877-199 

Cable: HEWPACK Wellington 


Hewlett-Packard (N.Z.) Ltd. 
P.O. Box 26-189 

169 Manukau Road 

Epsom, Auckland 
Tel: 687-159 

Cable: HEWPACK Auckland 


Analytical/Medical Only 

Northrop Instruments & 
Systems Ltd., 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 

Wellington 

Tel: 850-091 

Telex: NZ 31291 


Northrup Instruments & 

Systems Ltd. 
Eden House, 44 Khyber Pass Rd. 
P.O. Box 9682, Newmarket 
Auckland | 
Tel: 794-091 


Northrup Instruments & 

Systems Ltd. 
Terrace House, 4 Oxford Terrace 
P.0. Box 8388 
Christchurch 
Tel: 64-165 


SALES OFFICES [1] 


NIGERIA 

The Electronics 
Instrumentations Ltd. 

N6B/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 461577 

Telex: 31231 TEIL NG 

Cable: THETIEL Ibadan 


The Electronics 
Instrumentations Ltd. 

144 Agege Motor Road, Mushin 

P.O. Box 481 

Mushin, Lagos 

Cable: THETEIL Lagos 


PAKISTAN 

Mushko & Company Ltd. 
Oosman Chambers 

Abdullah Haroon Road 
Karachi-3 

Tel: 511027, 512927 

Telex: 2894 

Cable: COOPERATOR Karachi 


Mushko & Company, Ltd. 
10, Bazar Rd. 

Sector G-6/4 
islamabad 

Tel: 28264 

Cable: FEMUS Rawalpindi 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

Rico House 

Amorsolo cor, Herrera Str. 
Legaspi Village, Makati 

P.O. Box 1510 

Metro Manila 

Tel: 85-35-81, 85-34-91, 85-32-21 
Telex: 3274 ONLINE 
RHODESIA 

Field Technical Sales 

45 Kelvin Road North 

P.O. Box 3458 
Salisbury 

Tel: 705231 (5 lines) 

Telex: RH 4122 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd. 

1150 Depot Road 

P.O. Box 58 

Alexandra Post Office 

Singapore 3 

Tel: 270-2365 

Telex: HPSG RS 21486 

Cable: HEWPACK, Singapore 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty.), Ltd. 

Private Bag Wendywood, 

Sandton, Transvaal, 2144 

Hewlett-Packard Centre 

Daphne Street, Wendywood, 

Sandton, 2144 

Tel: 802-5111/25 

Telex: 8-4782 

Cable: HEWPACK Johannesburg 


Hewlett-Packard South Africa 
(Pty.), Ltd. 

P.O. Box 120 

Howard Place, 

Cape Province, 7450 

Pine Park Centre, Forest Drive, 

Pinelands, 

Cape Province, 7405 

Tel: 53-7955 thru 9 

Telex: 57-0006 


Oy 


SRI LANKA 
Metropolitan Agencies Ltd. 
209/9 Union Place 
Colombo 2 

Tel: 35947 
Telex: 1377METROLTD CE 
Cable: METROLTD 


SUDAN 
Radison Trade 
P.O. Box 921 
Khartoum 
Tel: 44048 
Telex: 375 


TAIWAN 
Hewlett-Packard Far East Ltd. 
Taiwan Branch 

Bank Tower, 5th Floor 

205 Tun Hau North Road 
Taipei 

Tel: (02) 751-0404 (15 lines) 
Cable: HEWPACK TAIPE| 


Hewlett-Packard Far East Ltd. 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 
Kaohsiung 

Tel: (07) 242318-Kaohsiung 


Analytical Only 

San Kwang Instruments Co., Ltd. 
20 Yung Sui Road 

Taipei 

Tel: 3615446-9 (4 lines) 

Telex: 22894 SANKWANG 
Cable: SANKWANG Taipei 


TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd. 
P.O. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 

2538 Sukumvit Ave. 
Bangchak, Bangkok 
Tel: 3932387, 3930338 

Cable: UNIMESA Bangkok 


ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 
Lusaka 

Tel: 73793 

Cable: ARJAYTEE, Lusaka 


OTHER AREAS NOT 
LISTED, 

CONTACT: 
Hewlett-Packard Intercontinental 
3495 Deer Creek Road 

Palo Alto, California 94304 
Tel: (415) 856-1501 

TWX: 910-373-1267 

Cable: HEWPACK Paio Alto 

Telex: 034-8300, 034-8493 
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CANADA 


ALBERTA 
Hewlett-Packard (Canada) Ltd. 
11620A - 168th Street 
Edmonton T5M 319 
Tel: (403) 452-3670 

TWX: 610-831-2431 


Hewlett-Packard (Canada) Ltd. 
210, 7220 Fisher St. S.E. 
Calgary T2H 2H8 

Tel: (403) 253-2713 

TWX: 610-821-6141 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
Richmond V6x 2W7 

Tel: (604) 270-2277 

TWX: 610-925-5059 


MANITOBA 
Hewlett-Packard (Canada) Ltd. 
380-550 Century St. 

St. James, 

Winnipeg R3H OY 1 

Tel: (204) 786-6701 

TWX: 610-67 1-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
P.O. Box 931 

800 Windmill Road 
Dartmouth B3B 1L1 
Tel: (902) 469-7820 

TWX: 610-271-4482 


ONTARIO 
Hewlett-Packard (Canada) Ltd. 
1020 Morrison Dr. 

Ottawa K2H 8K7 

Tel: (613) 820-6483 

TWX: 610-563-1636 


Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V 1M8 
Tel: (416) 678-9430 
TWX: 610-492-4246 


Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
London NEE 285 

Tel: (519) 686-9181 

TWX: 610-352-1201 


QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Blvd. 

Pointe Claire H9R 1G7 
Tel: (514) 697-4232 

TWX: 610-422-3022 


FOR CANADIAN 
AREAS NOT 

LISTED: 

Contact Hewlett-Packard (Canada) 
Ltd. in Mississauga. 


CENTRAL, 
SOUTH AMERICA 


ARGENTINA 
Hewlett-Packard Argentina S.A. 
Santa Fe 2035, Martinez 

6140 Buenos Aires 
Tel: 792-1239, 798-6086 
Telex: 122443 AR CIGY 

Cable: HEWPACKARG 


Biotron S.A.C.l.y M. 

Avda. Paseo Colon 221 

9 piso 

1399 Buenos Aires 
Tel: 30-4846 / 1851/8384 
34-9356 /0460/ 4551 

Telex: (33) 17595 BIO AR 
Cable: BIOTRON Argentina 


BRAZIL 

Hewlett-Packard do Brasil 
1.e.C. Ltda. 

Alameda Rio Negro, 750 

Alphaville 

06400 Barueri SP 

Tel: 429-3222 

Cable: HEWPACK Sao Paulo 


Hewlett-Packard do Brasil 
1.e.C. Ltda. 

Rua Padre Chagas, 32 

90000-Pdrto Alegre-RS 

Tel: 22-2998, 22-5621 

Cable: HEWPACK Porto Alegre 


Hewlett-Packard do Brasil 

l.e.C. Ltda. 
Av. Epitacio Pessoa, 4664 
22471-Rio de Janeiro-RJ 
Tel: 286-0237 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 


CHILE 

Jorge Calcagni y Cia. Ltda. 
Arturo Burhle 065 

Casilla 16475 

Correo 9, Santiago 
Tel: 220222 

Telex: JCALCAGNI 


COLOMBIA 
Instrumentacion 

Henrik A. Langebaek & Kier S.A. 
Carrera 7 No. 48-75 

Apartado Aéreo 6287 
Bogota, 1D.E. 

Tel: 269-8877 . 

Telex: 44400 . 

Cable: AARIS Bogota 


Instrumentacion 

H.A. Langebaek & Kier S.A. 
Carrera 63 No. 49-A-31 
Apartado 54098 
Medellin 

Tel: 304475 


COSTA RICA 
Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

San José 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
Cable: GALGUR 


ECUADOR 
CYEDE Cia. Ltda. 

P.O. Box 6423 CCI 

Av. Eloy Alfaro 1749 
Quito 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
Cable: CYEDE-Quito 


Medical Only 

Hospitalar S.A. 

Casilla 3590 

Robles 625 

Quito 

Tel: 545-250 

Cable: HOSPITALAR-Quito 


EL SALVADOR 
IPESA 

Bulevar de los Heroes 11-48 
Edificio Sarah 1148 

San Salvador 

Tel: 252787 


GUATEMALA 

IPESA 

Avenida Reforma 3-48 

Zona 9 

Guatemala City 

Tel: 316627, 314786, 6647 1-5, 
ext. 9 

Telex: 4192 Teletro Gu 


MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Av. Periférico Sur No. 6501 

Tepepan, Xochimilco 

Mexico 23, DF. 

Tel: 905-676-4600 

Telex: 017-74-507 


Hewlett-Packard Mexicana, 
S.A. de C.V. 

Ave. Constitucion No. 2184 

Monterrey, NL. 

Tel: 48-7 1-32, 48-7 1-84 

Telex: 038-410 

PANAMA 

Electronico Balboa, S.A. 

Aparatado 4929 

Panama 5 

Calle Samuel Lewis 

Edificio “Alfa,” No. 2 

Ciudad de Panama 

Tel: 64-2700 

Telex: 3483103 Curundu, 

Canal Zone 

Cable: ELECTRON Panama 


PERU 

Compaiiia Electro Medica S.A. 
Los Flamencos 145 

San Isidro Casilla 1030 

Lima | 

Tel: 41-4325 

Telex: Pub. Booth 25424 SISIDRO 
Cable: ELMED Lima 


SURINAM 

Surtel Radio Holland N.V. 
Grote Hofstr. 3-5 

P.O. Box 155 
Paramaribo 

Tel: 72118, 77880 
Cable: Surtel 


TRINIDAD & 
TOBAGO 

CARTEL 

Caribbean Telecoms Ltd. 
P.O. Box 732 

69 Frederick Street 
Port-of-Spain 
Tel: 62-53068 
URUGUAY 

Pablo Ferrando S.A.C.el. 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Telex: 702 Public Booth 
Para Pablo Ferrando 
Cable: RADIUM Montevideo 


VENEZUELA 
Hewlett-Packard de Venezuela C.A. 
P.O. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 
Caracas 107 

Tel: 239-4133 (20 lines) 
Telex: 25146 HEWPACK 
Cable: HEWPACK Caracas 


FOR AREAS NOT 
‘LISTED, 

CONTACT: 
Hewlett-Packard j,.tercontinental 
3495 Deer Creek Road 

Palo Alto, California 94304 
Tel: (415) 856-1501 

TWX: 910-373-1260 

Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 


EUROPE, 
NORTH AFRICA, 
MIDDLE EAST 


AUSTRIA 
Hewlett-Packard Ges.m.b.H. 
Wehlistrasse 29 

P.O. Box 7 

A-1205 Vienna 

Tel: 35- 16-21-0 

Cable: HEWPACK Vienna 
Telex: 13582/ 135066 


Hewlett-Packard Ges.m.b.H. 
Wehlistrasse, 29 
A-1205 Wien 

Tel: 35-16-21 

Telex: 135066 
BAHRAIN 
Medical Only 

Wael Pharmacy 

P.O. Box 648 
Bahrain 

Tel: 54886, 56123 
Telex: 8550 WAEL GJ 
Cable: WAELPHARM 


Al Hamidiya Trading and 
Contracting 

P.O. Box 20074 

Manama 

Tel: 259978, 259958 

Telex: 8895 KALDIA GJ 


BELGIUM 


Hewlett-Packard Benelux S.A./N.V. 


Avenue du Col-Vert, 1, 
(Groenkraaglaan) 

B-1170 Brussels 
Tel: (02) 660 50 50 
Cable: PALOBEN Brussels 
Telex: 23-494 paloben bru 


CYPRUS 

Kypronics 

19 Gregorios Xenopoulos Street 
P.O. Box 1152 

Nicosia 

Tel: 45628/29 

Cable: Kypronics Pandehis 
Telex: 3018 


CZECHOSLOVAKIA 
Hewlett-Packard 

Obchodni zastupitelstvi v CSSR 
Pisemny styk 

Post. schranka 27 

CS 11801 Praha 011 
CSSR 


Vyvojova a Provozni Zakladna 
Vyzkumnych Ustavu v Bechovicich 
CSSR-25097 Bechovice u 
Prahy 

Tel: 89 93 41 

Telex: 12133 


Institute of Medical Bionics 
Vyskumny Ustav Lekarskej Bioniky 
Jediova 6 

CS-88346 Bratislava- 
Kramare 

Tel: 44-551 

Telex: 93229 


DENMARK 
Hewlett-Packard'A/S 
Datavej 52 

DK-3460 Birkerod 
Tel: (02) 81 66 40 
Cable: HEWPACK AS 
Telex: 37409 hpas dk 


Hewlett-Packard A/S 
Navervej 1 

DK-8600 Silkeborg 
Tel: (06) 82 71 66 

Telex: 37409 hpas dk 
Cable: HEWPACK AS 


EGYPT 

.E.A. 

International Engineering 
Associates 

24 Hussein Hegazi Street 

Kasr-el-Aini 

Cairo 

Tel: 23 829 

Telex: 93830 

Cable: INTENGASSO 


SAMITRO 

Sami Amin Trading Office 
18 Abdel Aziz Gawish 
Abdine-Cairo 
Tel: 24932 

Cable: SAMITRO CAIRO 
FINLAND 


Hewlett-Packard Oy 
Revontulentie, 7 
SF-02100 Espoo 10 
Tel: (90) 455 0211 
Cable: HEWPACKOY 
Telex: 121563 hewpa sf 


FRANCE 

Hewlett-Packard France 

Zone d'activites de Courtaboeuf 
Avenue des Tropiques 

Boite Postale 6 

91401 Orsay-Ceédex 

Tel: (1) 907 78 25 

TWX: 600048F 


Hewlett-Packard France 
Chemin des Mouilles 
B.P. 162 

69130 Ecully 

Tel: (78) 33 81 25 

TWX: 310617F 


Hewlett-Packard France 
20, Chemin de La Cepiére 
31081 Toulouse 
Le Mirail-Cédex 
Tel: (61) 40 11 12 


Hewlett-Packard France 

Le Ligoures 

Place Romée de Villeneuve 

13100 Aix-en-Provence 
Tel: (42) 59 41 02 

TWX: 410770F 


Hewlett-Packard France 
2, Allee de la Bourgonette 
35100 Rennes 

Tel: (99) 51 42 44 

TWX: 740912F 


Hewlett-Packard France 

18, rue du Canal de la Marne 
67300 Schiltigheim 
Tel: (88) 83 08 10 

TWX: 89014 1F 


we a 
Hewlett-Packard France 
Immeuble péricentre 
rue van Gogh 
§9650 Villeneuve D’Ascq 
Tel: (20) 91 41 25 
TWX: 160124F 


Hewlett-Packard France 

Batiment Ampére 

Rue de la Commune de Paris 

B.P. 300 

93153 Le Blanc Mesnil- 
Cedex 

Tel: (01) 931 88 50 

Telex: 21 1032F 


Hewlett-Packard France 
Av. du Pdt. Kennedy 
33700 Merignac 
Tel: (56) 97 01 81 


Hewlett-Packard France 
Immeuble Lorraine 
Boulevard de France 
91035 Evry-Cédex 
Tel: 077 96 60 

Telex: 692315F 


Hewlett-Packard France 
23 Rue Lothaire 

57000 Metz 

Tel: (87) 65 53 50 


GERMAN FEDERAL 

REPUBLIC 

Hewlett-Packard GmbH 

Vertriebszentrale Frankfurt 

Berner Strasse 117 

Postfach 560 140 

D-6000 Frankfurt 56 

Tel: (06011) 50041 

Cable: HEWPACKSA Frankfurt 
Telex: 04 13249 hpffm d ae 


Hewlett-Packard GmbH 
Technisches Biiro Béblingen 
Herrenberger Strasse 110 
D-7030 B6blingen, 
Wiirttemberg 

Tel: (07031) 667-1 

Cable: HEWPACK Bablingen 
Telex: 07265739 bbn 


Hewlett-Packard GmbH 
Technisches Biiro Diisseldorf 
Emanuel-Leutze-Str. 1 (Seestern) 
D-4000 Dusseldorf 

Tel: (0211) 5971-1 

Telex: 085/86 533 hpdd d 


Hewlett-Packard GmbH 
Technisches Biiro Hamburg 
Kapstadtring 5 

0-2000 Hamburg 60 
Tel: (040) 63804-1 

Cable: HEWPACKSA Hamburg 
Telex: 21 63 032 hphh d 


Hewlett-Packard GmbH 
Technisches Biiro Hannover 
Am Grossmarkt 6 

0-3000 Hannover 91 
Tel: (0511) 46 60 01 

Telex: 092 3259 


Hewlett-Packard GmbH 
Technisches Biiro Niirnberg 
Neumeyerstrasse 90 
0-8500 Nurnberg 
Tel: (0911) 52 20 83 


‘Telex: 0623 860 
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EUROPE, 
NORTH AFRICA, 
MIDDLE EAST 


Hewlett-Packard GmbH 
Technisches Biiro Miinchen 
Eschenstrasse 5 

D-8021 Taufkirchen 
Tel: (089) 6117-1 

Telex: 0524985 
Hewlett-Packard GmbH 
Technisches Biiro Berlin 
Kaithstrasse 2-4 

0-1000 Berlin 30 

Tel: (030) 24 90 86 

Telex: 018 3405 hpbin d 


GREECE 

Kostas Karayannis 

8 Omirou Street 
Athens 133 

Tel: 32 30 303/32/37 731 
Telex: 2159 62 RKAR GR 
Cable: RAKAR ATHENS 


ICELAND 

Medical Only 

Elding Trading Company Inc. 
Hafnarnvoli - Tryggvagotu 
P.0. Box 895 
iS-Reykjavik 

Tel: 1 58 20/1 63 03 

Cable: ELDING Reykjavik 


IRELAND 
Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, Wokingham 
Berkshire, RG11 5AR 
GB-England 

Tel: (0734) 78 47 74 

Telex: 847178 

Cable: Hewpie London 


Hewlett-Packard Ltd. 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
Dublin 2, Eire 


Hewlett-Packard Ltd. 
2C Avongberg Ind. Est. 
Long Mile Road 
Dublin 12 

Tel: 514322/514224 
Telex: 30439 


Medical Only 


Cardiac Services (Ireland) Ltd. 


Kilmore Road 
Artane 

Dublin 5, Eire 
Tel: (01) 315820 


Medical Only 

Cardiac Services Co, 
Q5A Finaghy Rd. South 
Belfast BT 10 0BY 
GB-Northern Ireland 
Tel: (0232) 625566 
Telex: 747626 


ISRAEL 

Electronics Engineering Div. 
of Motorola Israel Ltd. 

16, Kremenetski Street 

P.O. Box 25016 

Tel-Aviv 

Tel: 38973 

Telex: 33569, 34164 

Cable: BASTEL Tel-Aviv 


ITALY 

Hewlett-Packard Italiana S.p.A. 

Via G. Di Vittorio, 9 

20063 Cernusco Sul 
Naviglio (MI) 

Tel: (2) 903691 

Telex: 334632 HEWPACKIT 


Hewlett-Packard Italiana S.p.A. 
Via Turazza, 14 

35100 Padova 

Tel: (49) 664888 

Telex: 430315 HEWPACKI 


Hewlett-Packard Italiana S.p.A. 
Via G. Armellini 10 

1-00143 Roma 

Tel: (06) 54 69 61 

Telex: 610514 

Cable: HEWPACKIT Roma 


Hewlett-Packard Italiana S.p.A. 
Corso Giovanni Lanza 94 
|-10133 Torino 

Tel: (011) 659308 

Telex: 221079 


Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43 G/C 
-95126 Catania 

Tel: (095) 37 05 04 

Telex: 970291 


Hewlett-Packard Italiana S.p.A. 

Via Nuova san Rocco A 
Capadimonte, 62A 

80131 Napoli 

Tel: (081) 710698 


Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
|-40132 Bologna 

Tel: (051) 402394 

Telex: 511630 


JORDAN 
Mouasher Cousins Co. 
P.O. Box 1387 
Amman. 

Tel: 24907 / 39907 
Telex: SABCO JO 1456 
Cable: MOUASHERCO 


KUWAIT 

Al-Khaldiya Trading & Contracting 
P.0. Box 830-Safat 

Kuwait 

Tel: 42 4910/41 1726 

Telex: 2481 Areeg kt 

Cable: VISCOUNT 


LUXEMBURG 


Hewlett-Packard Beneluz S.A./N.V. 


Avenue du Col-Vert, 1 
(Groenkraaglaan) 

B-1170 Brussels 
Tel: (02) 660 5050 

Cable: PALOBEN Brussels 
Telex: 23 494 


MOROCCO 
Dolbeau 

81 rue Karatchi 
Casablanca 
Tel: 3041 82 

Telex: 23051 /22822 
Cable: MATERIO 


Gerep 

2, rue d'Agadir 
Boite Postal 156 
Casablanca 
Tel: 272093/5 
Telex: 23 739 
Cable: GEREP-CASA 


NETHERLANDS 
Hewlett-Packard Benelux N.V. 
Van Heuven Goedhartlaan 121 
P.O. Box 667 

1181KK Amstelveen 
Tel: (20) 47 20 21 

Cable: PALOBEN Amsterdam 
Telex: 13 216 


NORWAY 
Hewlett-Packard Norge A/S 
Ostendalen 18 

P.O. Box 34 

1345 Osteraas 

Tel: (02) 1711 80 

Telex: 16621 hpnas n 


Hewlett-Packard Norge A/S 
Nygaardsgaten 114 

P.O. Box 4210 

5013 Nygaardsgaten, 
Bergen 

Tel: (05) 21 97 33 


POLAND 

Biuro Informacji Techniczne} 
Hewlett-Packard 

Ul Stawki 2, 6P 

PLO0-950 Warszawa 
Tel: 39 59 62, 39 51 87 
Telex: 81 24 53 


PORTUGAL 

Telectra-Empresa Tecnica de 
Equipamentos Eléctricos S.a.r.l. 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 12598 


Medical Only 

Mundinter 

Intercambio Mundial de Comercio 
S.a.tl. 

P.O. Box 2761 

Avenida Antonio Augusto 

de Aguiar 138 

P-Lisbon 

Tel: (19) 53 21 31/7 

Telex: 16691 munter p 
Cable: INTERCAMBIO Lisbon 


QATAR 

Nasser Trading & Contracting 
P.O. Box 1563 

Doha 

Tel: 22170 

Telex: 4439 NASSER 

Cable: NASSER 
ROMANIA 
Hewlett-Packard Reprezentanta 
Bd.n. Balcescu 16 
Bucuresti 

Tel: 15 80 23/13 88 85 


Telex: 10440 


SAUDI ARABIA 

Modern Electronic 

Establishment (Head Office) 

P.O. Box 1228, Baghdadiah Street 
Jeddah 

Tel: 27 798 

Telex: 40035 

Cable: ELECTA JEDDAH 


Modern Electronic Establishment 
(Branch) 

P.O. Box 2728 

Riyadh 

Tel: 62596 /66232 

Telex: 202049 


‘Modern Electronic Establishment 


(Branch) 

P.O. Box 193 
Al-Khobar 

Tel: 44678-44813 

Telex: 670136 

Cable: ELECTA AL-KHOBAR 


SPAIN 

Hewlett-Packard Espafiola, S.A. 
Calle Jerez 3 

E-Madrid 16 

Tel: (1) 458 26 00 (10 lines) 
Telex: 23515 hpe 


Hewlett-Packard Espajiola S.A. 
Colonia Mirasierra 

Edificio Juban 

c/o Costa Brava, 13 
Madrid 34 


Hewlett-Packard Espajola, S.A. 
Milanesado 21-23 
E-Barcelona 1/ 

Tel: (3) 203 6200 (5 lines) 
Telex: 52603 hpbe e 


Hewlett-Packard Espajiola, S.A. 
Av Ramon y Cajal, 1 

Edificio Sevilla, planta 9° 
E-Sevilla 5 

Tel: 64 44 54/58 


Hewlett-Packard Espajiola S.A. 
Edificio Albia 17° B 
E-Bilbao | 

Tel: 23 83 06/23 82 06 


Hewlett-Packard Espajiola S.A. 
C/Ramon Gordillo 1 

(Entlo.) 

E-Valencia 10 

Tel: 96-361. 13.54/361.13.58 


SWEDEN 
Hewlett-Packard Sverige AB 
Enighetsvdgen 3, Fack 
S-161 Bromma 20 
Tel: (08) 730 05 50 

Telex: 10721 

Cable: MEASUREMENTS 
Stockholm 


Hewlett-Packard Sverige AB 
Frotallsgatan 30 

§-421 32 Vastra 
Frolunda 

Tel: (031) 49 09 50 

Telex: 10721 via Bromma office 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Ziircherstrasse 20 

P.O. Box 307 

CH-8952 Schlieren- 
Zurich 

Tel: (01) 7305240 

Telex: 53933 hpag ch 

Cable: HPAG CH 


Hewlett-Packard (Schweiz) AG 
Chateau Bloc 19 

CH-1219 Le Lignon- 
Geneva 

Tel: (022) 96 03 22 

Telex: 27333 hpag ch 

Cable: HEWPACKAG Geneva 


SYRIA 

General Electronic Inc. 

Nuri Basha-Ahnaf Ebn Kays Street 
P.O. Box 5781 

Damascus 

Tel: 33 24 87 

Telex: 11215 ITIKAL 

Cable: ELECTROBOR DAMASCUS 


SALES OFFICES 


Medical only 

Sawah & Co. 

Place Azmé 

B.P. 2308 

Damascus 

Tel: 16 367-19 697-14 268 
Telex: 11304 SATACO SY 
Cable: SAWAH, DAMASCUS 


Suleiman Hilal El Mlawi 
P.O. Box 2528 

Mamoun Bitar Street, 56-58 
Damascus 

Tel: 11 46 63 

Telex: 11270 

Cable: HILAL DAMASCUS 


TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberte 
Tunis 

Tel: 280 144 


Corema 

1 ter. Av. de Carthage 
Tunis 

Tel:.253 821 

Telex: 12319 CABAM TN 


TURKEY 

TEKNIM Company Ltd. 
Riza Sah Pehlevi 
Caddesi No. 7 
Kavaklidere, Ankara 
Tel: 275800 

Telex: 42155 


Teknim Com., Ltd. 
Barbaros Bulvari 55/12 
Besikyas, Istanbul 
Tel: 613 546 

Telex: 23540 


EMA. 

Muhendislik Kollektif Sirketi 
Mediha Eldem Sokak 41/6 
Yiiksel Caddesi 
Ankara 

Tel: 17 56 22 

Cable: EMATRADE/ Ankara 


Yilmaz Ozyurek 

Milli Mudafaa Cad 16/6 
Kizilay 

Ankara 

Tel: 25 03 09 - 17 80 26 
Telex: 42576 OZEK TR 
Cable: OZYUREK ANKARA 


UNITED ARAB 
EMIRATES 

Emitac Ltd. (Head Office) 
P.O. Box 1641 
Sharjah 

Tel: 354121/3 

Telex: 8136 


Emitac Ltd. (Branch Office) 
P.O. Box 2711 

Abu Dhabi 

Tel: 331370/ 1 


UNITED KINGDOM 
Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, Wokingham 
Berkshire RG11 5AR 
GB-England 

Tel: (0734) 784774 

Telex: 84 71 78/9 


Hewlett-Packard Ltd. 
Fourier House, 

257-263 High Street 
London Colney 

St. Albans, Herts 
GB-England 

Tel: (0727) 24400 
Telex: 1-89527 16 


(cont.) 


Hewlett-Packard Ltd, 
Trafalgar House 
Navigation Road 
Altrincham 
Cheshire WA14 iNU 
GB-England 

Tel: (061) 928 6422 
Telex: 668068 


Hewlett-Packard Ltd, 
Lygon Court 

Hereward Rise 

Dudley Road 
Halesowen, 
West Midlands, B62 8SD 
GB-England 

Tel: (021) 501 1221 
Telex: 339105 


Hewlett-Packard Ltd. 
Wedge House 

799, London Road 
Thornton Heath 
Surrey, CR4 6XL 
GB-England 

Tel: (01) 684-0103/8 
Telex: 946825 


Hewlett-Packard Ltd. 
14 Wesley St 
Castleford 
Yorks WF10 1AE 
Tel: (0977) 550016 
TWX: 5557335 


Hewlett-Packard Ltd. 
Tradax House 

St. Mary’s Walk 
Maidenhead 
Berkshire, SL6 1ST 
GB-England 


Hewlett-Packard Ltd. 
Morley Road 
Staplehill 
Bristol, BS 16 4QT 
GB-England 


Hewlett-Packard Ltd. 

South Queensferry 
West Lothian, EH30 9TG 
GB-Scotland 

Tel: (031) 331 1188 

Telex: 72682 


Hewlett-Packard Ltd. 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
Dublin 2, Eire 


Hewlett-Packard Ltd. 
2C Avonberg Ind. Est. 
Long Mile Road 
Dublin 12 

Tel: 514322/514224 
Telex: 30439 


USSR 
Hewlett-Packard 
Representative Office 
USSR 
Pokrovsky Boulevard 4/17-kw 12 
Moscow 101000 
Tel: 294.20.24 
Telex: 7825 hewpak su 


YUGOSLAVIA 

Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Obilicev Venac 26 

YU 11000 Beograd 
Tel: 636-955 

Telex: 11530 


Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Miklosiceva 38/ VII 
YU-61000 Ljubljana 
Tel: 321-674, 315-879 


Telex: 31583 9/79 
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(cont.) 


EUROPE, 
NORTH AFRICA, 
MIDDLE EAST 


SOCIALIST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H. 
Handelskai 52 

P.O. Box 7 

A-1205 Vienna, Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


MEDITERRANEAN 
AND MIDDLE EAST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia- Athens, Greece 
Tel: 8080359 / 429 

Telex: 21-6588 

Cable: HEWPACKSA Athens 


FOR OTHER AREAS 
NOT LISTED, 
CONTACT: 
Hewlett-Packard S.A. 

7, rue du Bois-du-Lan 

P.O. Box 

CH-1217 Meyrin2- Geneva 
Switzerland 

Tel: (022) 82 70 00 

Cable: HEWPACKSA Geneva 
Telex: 2 24 86 


UNITED STATES 


ALABAMA 

P.O. Box 4207 

8290 Whitesburg Dr. 
Huntsville 35802 
Tel: (205) 881-4592 


8933 E. Roebuck Blvd. 
Birmingham 35206 
Tel: (205) 836-2203/2 


ARIZONA 
2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 244-1361 


2424 East Aragon Rd. 
Tucson 85706 
Tel: (602) 889-4661 


“ARKANSAS 
Medical Service Only 
P.O. Box 5646 

Brady Station 

Little Rock 72215 
Tel: (501) 376-1844 


CALIFORNIA 
1579 W. Shaw Ave. 
Fresno 93771 
Tel: (209) 224-0582 


1430 East Orangethorpe Ave. 
Fullerton 92631 
Tel: (7 14) 870-1000 


3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 

TWX: 910-499-267 1 


SALES OFFICES 


5400 West Rosecrans Blvd. 
P.O. Box 92105 

World Way Postal Center 
Los Angeles 90009 
Tel: (213) 776-7500 

TWX: 910-325-6608 


‘Los Angeles 
Tel: (213) 776-7500 


3200 Hillview Av 
Palo Alto, CA 94304 
Tel: (408) 988-7000 


3003 Scott Boulevard 
Santa Clara 95050 
Tel: (408) 988-7000 

TWX: 910-338-0518 


“Ridgecrest 
Tel: (714) 446-6 165 


646 W. North Market Blvd. 
Sacramento 95834 
Tel: (916) 929-7222 


9606 Aero Drive 

P.O. Box 23333 

San Diego 92123 
Tel: (714) 279-3200 


‘Tarzana 
Tel: (213) 705-3344 


COLORADO 
5600 DTC Parkway 
Englewood 80110 
Tel: (303) 771-3455 


CONNECTICUT 
47 Barnes Industrial Road 
Barnes Park South 
Wallingford 06492 
Tel: (203) 265-7801 


FLORIDA 

P.O. Box 24210 

2727 N.W. 62nd Street 

Ft. Lauderdale 33309 
Tel: (305) 973-2600 


4080 Woodcock Drive # 132 
Brownett Building 
Jacksonville 32207 
Tel: (904) 398-0663 


P.O. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 
Tel: (305) 859-2900 


P.O. Box 12826 

Suite 5, Bldg. 1 

Office Park North 
Pensacola 32575 
Tel: (904) 476-8422 


Computer Systems Only 
110 South Hoover Bivd. 
Suite 120 

Tampa 33609 

Tel: (813) 872-0900 


GEORGIA 

P.O. Box 105005 

450 Interstate North Parkway 
Atlanta 30348 

Tel: (404) 955-1500 

TWX: 810-766-4890 


Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 


P.O. Box 2103 

1172 N. Davis Drive 
Warner Robins 31098 
Tel: (912) 922-0449 
HAWAII 

2875 So. King Street 
Honolulu 96826 

Tel: (808) 955-4455 


ILLINOIS 

5201 Tollview Dr. 
Rolling Meadows 
60008 

Tel: (312) 255-9800 

TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave. 
Indianapolis 46250 
Tel: (317) 842-1000 

TWX: 810:260- 1797 


IOWA 

2415 Heinz Road 
lowa City 52240 
Tel: (319) 351-1020 


KENTUCKY 
10170 Linn Station Road 
Suite 525 
Louisville 40223 
Tel: (502) 426-0100 


LOUISIANA 

P.O. Box 1449 

3229-39 Williams Boulevard 
Kenner 70063 

Tel: (504) 443-6201 


MARYLAND 

7121 Standard Drive 
Parkway Industrial Center 
Hanover 21076 
Tel: (301) 796-7700 
TWX: 710-862-1943 


2 Choke Cherry Road 
Rockville 20850 

Tel: (301) 948-6370 

TWX: 710-828-9684 
MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 

Tel: (617) 861-8960 

TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 


724 West Centre Ave. 
Kalamazoo 49002 
Tel: (616) 323-8362 


MINNESOTA 


2400 N. Prior Ave. 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI 
322 N. Mart Plaza 
Jackson 39206 
Tel: (601) 982-9363 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 

TWX: 910-771-2087 


1024 Executive Parkway 
St. Louis 63141 
Tel: (314) 878-0200 


NEBRASKA 
Medical Only 

7101 Mercy Road 
Suite 101 
Omaha 68106 
Tel: (402) 392-0948 


NEVADA 
‘Las Vegas 
Tel: (702) 736-6610 


NEW JERSEY 
W. 120 Century Rd. 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-495 1 


Crystal Brook Professional Building 1021 8th Avenue 


Route 35 
Eatontown 07724 
Tel: (201) 542-1384 


NEW MEXICO 

P.O. Box 11634 

Station E 

11300 Lomas Blvd., N.E. 
Albuquerque 87123 
Tel: (505) 292-1330 

TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 
Tel: (505) 526-2484 
TWX: 910-9983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 

Albany 12205 

Tel: (518) 458-1550 

TWX: 710-444-4961 

650 Perinton Hill Office Park 
Fairport 14450 

Tel: (716) 223-9950 

TWX: 510-253-0092 


No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
New York 10001 
Tel: (212) 97 1-0800 


5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 455-2486 


1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX: 510-221-2183 
Tel: (513) 671-7400 


NORTH CAROLINA 
5605 Roanne Way 
Greensboro 27405 
Tel: (919) 852-1800 


OHIO 
Medical/Computer Only 
Bldg. 300 

1313 E. Kemper Ra. 
Cincinnati 45426 
16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 


330 Progress Rd. 
Dayton 45449 
Tel: (513) 859-8202 


1041 Kingsmill Parkway 
Columbus 43229 
Tel: (614) 436-1041 


OKLAHOMA 

P.O. Box 32008 

6301N. Meridan Avenue 
Oklahoma City 73112 
Tel: (405) 721-0200 


9920 E. 42nd Street 
Suite 121 

Tulsa 74145 
Tel: (918) 665-3300 


OREGON 

17890 S.W. Lower Boones Ferry 
Road 

Tualatin 97062 

Tel: (503) 620-3350 
PENNSYLVANIA 

111 Zeta Drive 
Pittsburgh 15238 

Tel: (412) 782-0400 


King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 

TWX: 510-660-2670 


PUERTO RICO 
Hewlett-Packard Inter-Americas 
Puerto Rico Branch Office 
Calle 272, 

Edif. 203 Urg. Country Club 
Carolina 00924 

Tel: (809) 762-7255 

Telex: 345 0514 


SOUTH CAROLINA 
P.O. Box 6442 

6941-0 N. Trenholm Road 
Columbia 29260 

Tel: (803) 782-6493 


TENNESSEE 
8914 Kingston Pike 
Knoxville 37922 
Tel: (615) 523-0522 


3027 Vanguard Dr. 
Director's Plaza 
Memphis 38131 
Tel: (901) 346-8370 


‘Nashville 
Medical Service Only 
Tel: (615) 244-5448 


TEXAS 

4171 North Mesa 
Suite C110 

El Paso 79902 
Tel: (915) 533-3555 


P.O. Box 1270 

201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 


P.O. Box 42816 
10535 Harwin Dr. 
Houston 77036 
Tel: (713) 776-6400 


“Lubbock 
Medical Service Only 
Tel: (806) 799-4472 


205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 
Tel: (801) 972-4711 
VIRGINIA 

P.O. Box 9669 

2914 Hungry Springs Road 
Richmond 23228 

Tel: (804) 285-3431 


Computer Systems /Medical Only 


Airport Executive Center 
Suite 111 

5700 Thurston Avenue 
Virginia Beach 23455 
Tel: (804) 460-247 1 
WASHINGTON 
Bellefield Office Pk. 
1203 - 114th Ave. S.E. 
Bellevue 98004 
Tel: (206) 454-397 1 
TWX: 910-443-2446 


P.O. Box 4010 
Spokane 99202 
Tel: (509) 535-0864 


"WEST VIRGINIA 
Medical/ Analytical Only 
4604 Mac Corkle Ave., S.E. 
Charleston 25304 
Tel: (304) 925-0492 


WISCONSIN 

150 South Sunny Slope Road 
Brookfield 53005 
Tel: (414) 784-8800 


FOR U.S. AREAS 
NOT LISTED: 

Contact the regional office 
nearest you: 

Atlanta, Georgia. . North Holly- 
wood, California. . Rockville, 
Maryland. . Rolling Meadows, 
Illinois. Their complete addresses 
are listed above. 


“Service Only 
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APPENDIX C 


CODE LIST OF MANUFACTURERS 


Appendix C 


The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code 
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha- 
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks. 


Ee : Manufacturer Address 
00000 U.S.A Common....... Any supplier of U.S. 
00136 McCoy Electronics. . .Mount Holly Springs, Pa. 
00213 Sage Electronics Corp..... Rochester, N.Y. 
00287 -Cémeco, Inc: ssi. 4 s6a0s Danielson, Conn. 
O0334- ~Humidial: é. sesh cd owe eae Colton, Calif. 
00348 Mictron, Co., Inc...... Valley Stream, N.Y. 
00373 Garlock Inc. ........... Cherry Hill, N.J. 
00656 Aerovox Corp.......... New Bedford, Mass. 
OOTTS:: AmpoIne.” i300 3 4.0h ego ck S Harrisburg, Pa. 
00781 Aircraft Radio Corp......... ‘Boonton, N.J. 
00809 Croven, Ltd........ Whitby, Ontario, Canada 
00815 Northern Engineering 

Laboratories, Inc......... Burlington, Wis. 
00853 Sangamo Electric Co., 

Pickens Div. .........-.4.. Pickens, S.C. 
00866 Goe Engineering Co..... City of Industry, Cal. 
00891 Carl E. Holmes Corp...... Los Angeles, Cal. 
00929 MicrolabInc............. Livingston, N.J. 
01002 General Electric Co., 

Capacitor Dept......... Hudson Falls, N.Y. 
01009 Alden Products Co. ........ Brockton, Mass. 
01121 Allen Bradley Co........... Milwaukee, Wis. 
01255 Litton Industries, Inc..... Beverly Hills, Cal. 
01281 TRW Semiconductors,Inc..... Lawndale, Cal. 
01295 Texas Instruments, Inc. , 

Transistor Products Div...... Dallas, Texas 
01349 The Alliance Mfg. Co........ Alliance, Ohio 
01538 Small PartsInc. ........ Los Angeles, Cal. 
01589 Pacific Relays, Inc......... Van Nuys, Cal. 
01670 Gudebrod Bros. Silk Co...... New York, N.Y. 
01930 Amerock Corp. ............ Rockford, M1. 
01960 Pulse Engineering Co..... Santa Clara, Cal. 
02114 Ferroxcube Corp. of 

America .....0.505500- Saugerties, N.Y. 
02116 Wheelock Signals,Inc...... Long Branch, N.J. 
02286 Cole Rubber and Plastics Inc . .Sunnyvale, Cal. 
02660 Amphenol-Borg Electronics 

COND fa ee a es Se dae ed Broadview, Ill. 
02735 Radio Corp. of America, Semi- 

conductor and Materials 

DIVISION, 3.5 FE oceans Pak as Somerville, N.J. 
02771  Vocaline Co. of America, 

TAGs <b 8ik oe ea Ae Old Saybrook, Conn. 
02777 Hopkins EngineeringCo... San Fernando, Cal. 
02875 Hudson Tool & Die.......... Newark,N.J. 
03296 Nylon Molding Corp. . .. Springfield,N. J. 
03508 G.E. Semiconductor Prod. ; 

Dept. mais EO wad oo ees Syracuse, N.Y. 
03705 Apex Machine & Tool Co. ...... Dayton, Ohio 
03797 Eldema Corp. ........... Compton, Calif. 
03818 Parker Seal Co.......... Los Angeles, Cal. 
03877  Transitron Electric Corp. . . Wakefield, Mass. 
03888  Pyrofilm Resistor Co. , 

WG-26 REG Sesh hd Ss Cedar Knolls, N.J. 
03954 Singer Co. , Diehl Div. , 

Finderne Plant......... Sumerville, N.J 
04009 Arrow, Hart and Hegeman 

Blect:. (C0; +6 64 keke a es Hartford, Conn 
04013 Taruus Corp. ......... Lambertville, N.J 
04062 Arco Electronic Inc....... Great Neck, N.Y. 
04217 Essex Wire............ Los Angeles, Cal. 
04222 Hi-Q Division of Aerovox. .Myrtle Beach, S.C. 
04354 Precision Paper Tube Co...... Wheeling, Tih 
04404 +#Palo Alto Division of Hewlett- 

Packard: C Oe. e se a8 hewn ee Gh Palo Alto, Cal. 
04651 Sylvania Electric Products, 

Microwave Device Div. . .Mountain View, Cal. 
04673 Dakota Engr.Inc......... Culver City, Cal. 
04713 Motorola Inc. Semiconductor 

PPOd IV Gece tty, 6.3.8 4 Phoenix, Arizona 
04732 Filtron Co. ,Inc. Western 

DIG fold Oe Pe Oe AS Culver City, Cal. 
04773 Automatic Electric Co....... Northlake, Il. 
04796 Sequoia Wire Co........ Redwood City, Cal. 
04811 Precision Coil Spring Co. ..-.. El Monte, Cal. 
04870 P.M. Motor Company...... Westchester, UL 
04919 Component Mfg. Service 

GO? seein. doe Se Seed W. Bridgewater, Mass, 
05006 Twentieth Century Plastics, 

BT desi ela tea BO Oe ee sO Los Angeles, Cal. 
05277 Westinghouse Electric Corp. 

Semiconductor Dept....... Youngwood, Pa. 
00015-49 
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Code 
No. 


05347 
05397 


05574 
05593 
05616 


05624 
05728 


05729 
05783 
05820 
06004 


06090 
06175 


06402 
06540 
06555 


06666 
06751 


06812° 


06980 
07088 
07126 
07137 


07138 


07149 
07233 
07256 
07261 
07263 


07322 
07387 
07397 


07700 


07829 
07910 
07933 


07980 


08145 
08289 
08358 


08524 
08664 
08717 
08718 


08727 
08792 


08806 


08984 
09026 
09097 
09134 
09145 


09250 
09353 
09569 


09795 
09922 
10214 


10411 
10646 


Manufacturer Address 


Ultronix, Inc. .San Mateo, Cal. 
Union Carbine Corp ., Elect. 
BDV Saree ee ee wade = tae New York, N.Y. 


Viking Ind. In@y ew ecs4 4. Saas Canoga Park, Cal. 


Cr eT 


Icore Electro-Plastics Inc...... Sunnyvale, Cal. 
Cosmo Plastic (c/o Electrical 
MODE CHO Os 14 ice hctow ae wins Cleveland, Ohio 


ate ae pak teeeih eR er 6 Rockford, Ill. 


Barber Colman Co. 
Tiffen Optical Co. 
Waste Pesta das Gull? 98 Roslyn Heights, long Island, N. Y, 
Metro-Tel Corp........0.46.5 Westbury, N.Y. 
Stewart Engineering Co. ..... Santa Cruz, Cal. 
Wakefield Engineering Inc.. .Wakefield, Mass. 
Bassick Co. , Div. of Stewart 

Warner Corp. id . Bridgeport, Conn. 
Raychem Corp. ......... Redwood City, Cal. 
Bausch and Lomb Optical 


CO ek eae ae. es Edi 3a Rochester, N.Y. 
E.T.A. Products Co. of 

PANCTICA: < jeiae a. ace ho ae 8 . Chicago, Ill. 
Amatom Electronic Hardware 

Coe SIs: wh Ards New Rochelle, N. Y. 
Beede Electrical Instrument 

OG 4 TNCs Sie eee, Ae et tegae ts Penacook, N.H. 


General Devices Co. ,Inc. . 

Components Inc. ,Ariz. Div... 
Torrington Mfg. Co. ,West Div. .. Van Nuys, Cal. 
Varian Assoc. Etmac Div. .... San Carlos, Cal. 
Kelvin Electric Co. ........., Van Nuys, Cal. 


. Indianapolis, Ind. 
Phoenix, Arizona 


DIBCPAN COs Wake we hee A Pasadena, Cal. 
Transistor Electronics 
CORD) aes aids en eet ee Shy Res Minneapolis, Minn. 


Westinghouse Electric 

Corp. , Electronic Tube Div. ....Elmira, N.Y. 
Filmohm Corp.......... New York, N.Y. 
Cinch-Graphik Co. City of Industry, Cal. 
Silicon Transistor Corp. Carle Place, N.Y. 
Avnet Corp...........00.4 Culver City, Cal. 
Fairchild Camera & Inst. Corp. , 

Semiconductor Div.. Mountain View, Cal. 
Minnesota Rubber Co. ..... Minneapolis, Minn. 
Birtcher Corp, The...... Monterey Park, Cal. 
Sylvania Elect. Prod. Inc. , 

Mt. View Operations .... 
Technical Wire Products 


rr 


Mountain View, Cal. 


ERG) a 4e do eek, bow ere Grate ds ae dee oS Cranford, N.J. 
Bodine Elect.Co. ............ Chicago, Ill. 
Continental Device Corp...... Hawthorne, Cal. 


Raytheon Mfg. Co., Semi- 

conductor Div......... 
Hewlett-Packard Co. , 

New Jersey Division....... Rockaway, N.J. 
U.S. Engineering Co....... Los Angeles, Cal. 
Blinn, Delbert Co............ Pomona, Cal. 
Burgess Battery Cw a nae aed 
Niagara Falls, Ontario, Canada 
Los Angeles, Cal. 
Waterbury, Conn 

Sun Valley, Cal. 


Mountain View, Cal. 


Deutsch Fastener Corp..... 
Bristol Co. , The 
Sloan Company 
ITT Cannon Electric Inc. , 
Phoenix Div............. 
National Radio Lab. Inc. 
CBS Electronics Semiconductor 
Operations, Div.of CBS Inc .. 
General Electric Co., : 
Miniature Lamp Dept. . .Cleveland, Ohio 
Mel-Rain®. «acces eee SW sees Indianapolis, Ind. 
Babcock Relays Div......... Costa Mesa, Cal. 
Electronic Enclosures Inc... Los Angeles, Calif . 
Texas Capacitor Co. Houston, Texas 
Tech. Ind. Inc. Atohm 


eo 8 ee ee 


Phoenix, Arizona 
Paramus, N.J. 


.. Lowell, Mass. 


Ce ee 


BCC iol ks foe ane a ee ele ed we Burbank, Cal. 
Electro Assemblies, Inc......... Chicago, Ill. 
C & K Components Inc......... Newton, Mass. 
Mallory Battery Co. of 

Canada, Ltd....... Toronto, Ontario, Canada 
Pennsylvania Florocarbon. Clifton Heights, Penn. 
Burndy Corp eis 2: ois hes Norwalk, Conn. 
General Transistor Western 

COPD it. o age ote: Gok ed cs Los Angeles, Cal. 
Hie Va) ING 7s oh eho ste eho Co as Berkeley, Cal. 


Niagara Falls, N.Y. 


Code 
No. 


11236 
11237 


11242 
11512 


11314 
11453 
11534 
12714 


11717 
11870 
12136 
12361 
12574 


12697 
12728 
12859 
12881 
12930 
12954 
13019 
13061 
13103 
13327 
13396 
13835 


14099 
14193 
14298 
14433 


14493 
14655 
14674 
14752 
14960 
15106 
15203 
15287 
15291 
15558 
15566 
15631 
15772 


15801 
15818 
16037 
16179 
16352 
16554 
16585 
16688 


16758 
17109 
17474 
17675 
17745 
17856 
17870 
18042 
18083 
18324 
18476 
18486 
18565 
18583 
18612 
18873 
18911 
19315 


19500 


19589 


‘Thermonetics Inc. ........ 


Manufacturer Address 


CTS-of Berne; Ine... 6-44 9-84 S eee Berne, Ind. 

Chicago Telephone of 
California, Inc. ..... 
Bay State Electronics Corp. 

Teledyne Inc. ,Microwave 
Div. . 


So. Pasadena, Cal. 
. Waltham, Mass 


: - Palo Alto, Cal. 
National Seal bene we -Downey, Cal. 
Precision Connector Corp: Jamaica, N. Y. 
Duncan Electronics Inc. ..... Costa Mesa, Cal. 
General Instrument Corp. , 

Semiconductor Division Products 


GEOG: - hres 5. ty atk wee © Salant 4 Newark, N.J. 
Imperial Electronic,Inc.. . Buena Park, Cal. 
Melabs, Inc. ....... . Palo Alto, Cal. 


Philadelphia Handle Co. ....... Camden, N.J. 
Grove Mfg.Co., Inc. Shady Grove, Pa. 
Gulton Ind. Inc. ,Data System 

Div. : . Albuquerque, N. M. 
Clarostat Mfg. Co. Cough ahs peg hae Me oh hone Dover, N.H. 
Elmar Filter Corp......... W. Haven, Conn. 
Nippon Electric Co. , Ltd....... Tokyo, Japan 
Metex Electronics Corp......... Clark, N.J. 
Delta Semiconductor Inc. .. Newport Beach, Cal. 
Dickson Electronics Corp... Scottsdale, Arizona 
Airco Supply Co. , Inc. Witchita, Kansas 
Wilco Products hy 2 os .Detroit, Mich. 
Thermolloy........... . Dallas, Texas 
Solitron Devices Inc. ......... Tappan, N.Y, 
Telefunken (GmbH) ..... . Hanover ,Germany 
Midland-Wright Div. of 

Pacific Industries,Inc. ... Kansas City, Kansas 
Sem-Tech............4. Newbury Park, Cal. 
Calif.Resistor Corp...... Santa Monica, Cal. 
American Components, Inc.. .Conshohocken, Pa. 
ITT Semiconductor, a Div. of 

Int. Telephone and Telegraph 

Corporation .. .. .West Palm Beach, Fla. 
Hewlett-Packard Company. . Loveland, Colo, 


Cr ry 


Cornell Dublier Electric Corp ... Newark, N.J. 
Corning Glass Works ......... Corning, N.Y. 
Electro Cube Inc........... San Gabriel,Cal, 
Williams Mig. CO eu. 0464544 San Jose, Cal. 


The Sphere Co. , Inc. veined: 
Webster Electronics Co...... New York. N. Y. 
Scionics Corp............. Northridge, Cal, 
Adjustable Bushing Co. ....N. Hollywood, Cal. 
Micron Electronics. Garden City, Long Island.N. Y. 


er) 


Amprobe Inst. Corp. ....... Lynbrook, N.Y. 
CabletronicS «0 «420 4.f8-o%: Costa Mesa, Cal. 
Twentieth says Coil 

Spring Co. . Santa Clara, Cal. 


Fenwal Elect. Inc, 
Amelco Inc. 
Spruce Pine Mica Co... 
Omni-Spectra Inc. 
Computer Diode Corp. 
Electroid Co. . .. ae 
Boots Aircraft Nut Corp. ep tek denseis 
Ideal Prec. Meter Co. 

De Jur Meter Div. Brooklyn, N.Y. 
Delco Radio Div. of G.M.Corp.... Kokomo, Ind. 
Canoga Park,Cal, 
. Mountain View, Cal, 

Akron, Ohio 
No. Hollywood, Cal 


Framingham, Mass, 
Mountain View, Cal. 
. Spruce Pine, N.C, 
Detroit, Ill. 
Lodi, N.J 
Union, N.J. 
Pasadena, Cal. 


Y 


Tranex Company ..... 
Hamlin Metal Products Corp. 
Angstrohm Prec. Inc. 
Siliconix Inc, Sunnyvale, Cal. 
McGraw -Edison Co....... Manchester, N.H. 
Power Design Pacific Inc....... Palo Alto, Cal. 
Clevite Corp. Semiconductor Div. . Palo Alto.Cal. 
Signetics Corp. ..... Sunnyvale, Cal, 
Ty-Car Mig .Co; . Ine. ie aa. Holliston, Mass. 
TRW Elect. Comp. Div. Des Plaines, Ill. 
Chomerics Plainville, Mass, 
Curtis Instrument,Inc........Mt. Kisco, N.Y, 
Vishay Instruments Inc......... Malvern, Pa, 
E.I. DuPont and Co., Inc. . Wilmington, Del, 
Durant Mfg. Co. . Milwaukee, Wis, 
The Bendix Corp. , Navigation & 

Control Div. - 
Thomas A. Edison Industries, 

Div.of McGraw-Edison .... 
Concoa. . 


Teterboro, Nd. 


West Orange, N.J 
Baldwin Park, Cal. 


From: Handbook Supplements 
H4-1 Dated January 1970 
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CODE LIST OF MANUFACTURERS (Continued) 


Code 
No. 


71482 
71590 


71616 
71700 
71707 
71744 
71785 


71984 
72136 


72619 
72656 


72699 


72765 
72825 
72928 
12962 
72964 
72982 
73061 
73076 
73138 


73293 


73445 
73506 


73599 
73586 
73682 


73734 
73743 
73793 
73846 
73899 
73905 
73957 
74276 
74455 
74861 
74868 


74970 
75042 
75263 
75378 
75382 
75818 
79919 
76005 
76210 
76433 


76487 
76493 
76530 


76545 
76703 
76854 
77068 


77075 
77221 


T1292 
717342 


77630 
77638 


77764 
77969 
78189 


78277 
782 83 
78290 


Pose Manufacturer BUgReSS 
No, 

19644 LRC Electronics .......... Horseheads ,N, Y. 
19701 Electra Mfg. Co. ...... Independence , Kansas 
20183 General Atronics Corp. ..... Philadelphia, Pa. 
21226 Executone, Inc. ..... Long Island City, N.Y. 
21355 Fafnir Bearing Co.,The ... New Britian, Conn. 
21520 Fansteel Metallurgical Corp. ...N. Chicago, Ill. 
23020 General Reed Co. .......... Metuchen, N.J. 
eolde. “TexstanCorpy © « 4) sss-g4.045 Indianapolis, Ind. 
23783 British Radio Electronics Ltd. . .Washington,DC. 
24455 G.E. Lamp Division, Nela Park, Cleveland, Ohio 
24655 General Radio Co........ West Concord, Mass. 
24681 Memcor Inc.,Comp.Div. ...... Huntington Ind. 
26365 Gries Reproducer Corp. ... New Rochelle, N.Y. 
26462 Grobert File Co.of America,Inc. Carlstadt, N.J. 
26891, “Compac Hollister Coy. a se isies% Hollister, Cal. 
26992 Hamilton Watch: Cos sy «48 48 Lancaster, Pa. 
28480 Hewlett-Packard Co. ........ Palo Alto, Cal. 
28520 Heyman Mfg.Co........... Kenilworth, N.J. 
30817 Instrument Specialties Co. , 

PGi gt oe hit Be ale path Little Falls, N.J. 
331738 G.E. Receiving Tube Dept. ....QOwensboro, Ky. 
35434 Lectrohm Inc. .........--.40. Chicago, Il. 
36196 Stanwyck Coil Products. 

Tite. eee a oe Hawkesbury, Ontario, Canada 
36287 Cunningham, W.H. & Hill, 

Pts” ewe we Ae os ee Toronto, Ontario, Canada 
37942 P.R. Mallory & Co. ,Inc. ....Indianapolis, Ind. 
39543 Mechanical Industries Prod. Co. . Akron, Ohio 
40920 Miniature Precision Bearings ,Inc. . Keene, N.H. 
40931 HoneywellInc. .......... Minneapolis, Minn. 
42190. (Mutter Co. 264 asc gee Meth ee ee eS Chicago, Ill. 
43990 C.A.NorgrenCo. ........ Englewood, Colo. 
44655 -Ohmite Migy Co. «4-6 saa ws Skokie, Ill. 
46384 Penn Eng.&Mfg.Corp. ...... Doylestown, Pa. 
47904 POAT OId GOEps apna aoe ee Cambridge, Mass. 
48620 Precision Thermometer & 

Tists.:€Oe #0 obese ws ays Ao Southampton, Pa. 
49956 Microwave & Power Tube Div. ..Waltham, Mass. 
2090 Rowan Controller Co.:.......%-«.. Westminster, Md. 
52983 HP Co ,. Med. Elec. Div. .... Waltham, Mass. 
54294 Shalleross: Mic. CO. +i ..:2-4.04-waly 4 Selma, N.C. 
99026. Simpson Electric Co,. .vcacs4<4 . Chicago, M111. 
05903 Sonotone Corp; ..iecriaeds Elmsford, N.Y. 
55938 Raytheon Co.Commercial Apparatus 

& System: Dive oes eee ed x So. Norwalk, Conn. 
596137 Spaulding Fibre Co., Inc. ....Tonawanda,N. Y. 
96289 Sprague Electric Co. North Adams, Mass. 
98474 Superior Elect.Co. .......... Bristol, Conn. 
09446... Telex Corpes co 20s does oe ot Wd Tulsa, Okla. 
59730 Thomas & Betts Co.......... Elizabeth, N.J. 
60741 Triplett Electrical Inst. Co. . Bluffton, Ohio 
61775 Union Switch and Signal Div. of 

Westinghouse Air Brake Co. .. Pittsburgh, Pa. 
62119 Universal Electric Co. ..... Owosso, Mich. 
63743  Ward-Leonard Electric Co... Mt. Vernon, N.Y. 
64959 Western Electric Co., Inc. ... New York, N.Y. 
65092 Weston Inst. Inc. Weston-Newark. Newark, N.J. 
66295: ~Wittele Mig. GG, - a4 oa deen tictk we 2 Chicago, Ill. 
66346 Minnesota Mining & Mfg. Co. 

Revere Mincom Div. ....... St. Paul, Minn. 
Wete “Allen Mig. CGs. 28% 24 ps5 24-23 Hartford, Conn. 
70309- -Allted Control. osc ee oe eu New York, N.Y. 
70318 Allmetal Screw Product Co. , Inc. 

BI Be tied ce Ghote Cp Rese ok BOE aes Garden City, N.Y. 
70417 Amplex, Div. of Chrysler Corp. .Detroit, Mich. 
70485 Atlantic India Rubber Works, Inc... Chicago, Ill. 
70563 Amperite Co., Inc. ........ Union City, N.J. 
70674 ADC Products Inc. ....... Minneapolis, Minn. 
70903 Belden Mfg. Co. .....-....00.. Chicago, Ill. 
70998 Bird Electric Corp. ......... Cleveland, Ohio 
71002 Birnbach Radio Co. ........ New York. N.Y. ° 
71034 Bliley Electric Co. .Inc. ........0.. Erie, Pa. 
71041 Boston Gear Works Div. of 

Murray Co. of Texas ...... Quincey, Mass. 
71218 Bud Radio, Inc. .........., Willoughby, Ohio 
71279 Cambridge Thermionics Corp. Cambridge. Mass. 
71286 Camloc Fastener Corp. ...... Paramus. N.J. 
71313 Cardwell Condenser Corp. 
er orn oe en rere a Lindenhurst, L.I., N.Y. 
71400 Bussmann Mfg. Div. of 

McGraw-Edison Co. ....... St. Louis, Mo. 
71436 Chicago Condenser Corp. ....... Chicago, Ill. 
71447 Calif. Spring Co. ,Inc. ..... Pico-Rivera, Cal. 
TTAOO: - SCTE COL Ge 0% 2 ope det tal se ee 6% a ol Elkhart, Ind. 
71468 ITT Cannon Flectric Inc. . Los Angeles. Cal. 
71471 Cinema, Div. Aerovox Corp..... Burbank, Cal. 
00015-49 


Manufacturer Address 


Coe CAPE BEG Giu8, 3:30 al a dh ale BD Chicago, Ill. 
Centralab Div. of :, 

Globe Union Inc. ........ Milwaukee, Wis. 
Commercial Plastics Co. ....... Chicago, Ill. 
Cornish Wire Co., The ..... New York, N.Y. 
Cot -CoHCo;.cIMGe: ous fe ax Providence, R.I. 
Chicago Miniature Lamp Works . . .Chicago, III. 
Cinch Mfg. Co., 

Howard B. Jones Div 1... . Chicago, II1. 
Dow Corning Corp. ...Midland, Mich, 
Electro Motive Mfg. Co., Inc. 

5) api a be “gh Saves, Sede ates . Willimantic, Conn. 
Dialight Corp. ............ Brooklyn, N.Y. 
Indiana General Corp. . 

Electronics Div. ........... Keasby, N.Jd. 
General Instrument Corp. , 

Cap DiviSion............. Newark, N.J.° 
Drake Mfg. Co. Harwood Heights, [il. 
Hugh H. Eby Inc. Philadelphia, Pa. 
Gudeman Co. ............208. Chicago, Ill. 
Elastic Stop Nut Corp. ......... Union, N.J. 
Robert M. Hadley Co. ..... Los Angeles, Cal. 
Erie Technological Products. Inc. ...Erie, Pa. 
Hansen Mfg. Co., Inc. ....... Princeton, Ind. 
HM Harper Coy soc Maa eas Chicago, Ill. 
Helipot Div. of Beckman Inst. , Inc. 

Pelinhe Hot Coane Gaerne tae te, BN Pe Fullerton, Cal. 
Hughes Products Division of 

Hughes Aircraft Co. ... Newport Beach, Cal. 
Amperex Elect. Co. ...Hicksville, L.I..N.Y. 
Bradley Serniconductor Corp. 

de ae a yaeh a iste Be ies ots ea ea Ps New Haven, Conn. 
Carling Electric. Inc. Hartford, Conn. 
CiIPCIOCE WH me UCU a..6s eGo a athe Trenton, N.J. 
George K. Garrett Co., 

Div. MSL Industries, Inc... 


Philadelphia, Pa. 


Federal Screw Products, Inc. ... .Chicago, Ill. 
Fischer Special Mfg. Co. .... Cincinnati, Ohio 
General Industries Co.. The..... Elyria, Ohio 
Goshen Stamping & Tool Co. ..... Goshen, Ind. 
JFD Electronics Corp........ Brooklyn, N.Y. 
Jennings Radio Mfg. Corp. .... San Jose, Cal. 
Groove-Pin Corp. ......... Ridgefield, N.J. 
Sipnalte- Ine: Ata ewe eed es Neptune, N.J. 


J.H. Winns, and Sons .... Winchester, Mass. 
Industrial Condenser Corp....... Chicago, Il. 
R.F. Products Division of 

Amphenol-Borg Electronic Corp. 

Stein aie ae See tine «doe OR Gontrnne Gees Gee aes Danbury, Conn. 
E.F. JohnsonCo. .......... Waseca, Minn. 
International Resistance Co. . Philadelphia, Pa. 


Keystone Carbon Co., Inc. ....St. Marys. Pa. 
CTS: Briehtsy Ine. vag 2 a Acne ee. Sandwich, IL. 
Kulka Electric Cerp. ...... Mt. Vernon, N.Y. 


Lenz Electric Mfg. Co. ........ Chicago, Ill. 
Littlelusee INC s: str aes Des Plaines, Il. 
Lord Mfg. Co. 
C.W. Marwedel 
General Instrument Corp. , 

Micamold Division ......... Newark, N.J. 
James Millen Mfg. Co.. Inc. .. Malden, Mass. 
J.W. Miller Co.......... Los Angeles, Cal. 
Cinch-Monadnock, Div. of United Carr 

Fastener Corp. ..... . .. San Leandro, Cal. 
Mueller Electric Co......... Cleveland, Ohio 
National Union ........ Pera Newark, N.J. 
Oak Manufacturing Co. .... | Crystal Lake, Il. 
The Bendix Corp. . 

Electrodynamics Div. . N. Hollywood, Cal. 
Pacific Metals Co. ...... San Francisco, Cal. 
Phaostran Instrument and 


Electronic Co. ........ So. Pasadena, Cal. 
Philadelphia Steel and 

Wire COPrpe. 2 anaes. oe tees Philadelphia, Pa. 
American Machine & Foundry Co. 

Potter & Brumfield Div...... Princeton, Ind. 


TRW Electronic Components Div. Camden, N.J. 
General Instrument Corp. , 

Rectifier Division......... Brooklyn, N.Y. 
Resistance Products Co. . Harrisburg, Pa. 
Rubbercraft Corp. of Calif. ... Torrance, Cal. 
Shakeproof Division of 


Illinois Tool Works ............ Elgin, Il. 
SIGMA: an Fi es eee & Bad So. Braintree, Mass. 
Signal Indicator Corp. ...... New York, N.Y. 


Struthers-Dunn Inc. Pitman, N.J. 


Code 
No. 


78452 
78471 
784 88 
78493 
78553 
78790 
78947 
79136 
79142 
19251 
79727 


79963 
80031 


80033 
80120 
80131 


80207 


80223 
80248 
80294 
80411 


80486 
80509 
80583 
80640 
80813 
81030 
81073 
81095 
81312 


81349 
81483 
81541 
81860 


82042 
82047 


82116 
82142 


82170 


82209 
82219 


82376 
82389 
82647 


82768 
82866 
82877 
82893 
83058 
83086 


83125 


83148 
83186 
83298 
83315 
83324 
83330 
83332 
83385 
83501 


83594 
83740 


83777 
83821 
83942 
84171 
84396 
84411 


Manufacturer Address 


Thompson-Bremer & Co. ...... Chicago, III. 
Tilley Mig. COn+5 sent esk 3 San Francisco, Cal. 
Stackpole Carbon Co. ...,...., St. Marys, Pa. 
Standard Thomson Corp...... Waltham. Mass. 
Tinnerman Products, Inc. .... Cleveland, Ohio 
Transformer Engineers ....San Gabriel, Cal. 
Ce COG ra a sn avs So-8 wt Newtonville. Mass. 
Waldes Kohinoor Inc. .. Long Island City, N. Y. 
Veeder Root, Inc: 4.66664 os Hartford. Conn. 
Wenco Mites (Co. a. sh sd Se te ate 4 Chicago, II}. 
Continental-Wirt Electronics Corp. 

Lhe detS ataral oe ot Mie ty ee hs Philadelphia, Pa. 
Zierick Mfg. Corp. ..... New Rochelle, N.Y. 
Mepco Division of Sessions Clock Co. 

Bf chs Shige ta nent atte a) Seach heey tet Morristown, N.J. 
Prestole Corp, 4 i024 aed 24-3 Toledo, Ohio 
Schnitzer Alloy Products Co... Elizabeth, N.J. 
Electronic Industries Association. 

Standard tube or semi-conductor device, 

any manufacturer. 

Unimax Switch, Div. Maxon Electronics 

GOLDS. Mri We ee Wallingford, Conn. 
United Transformer Corp. ...New York, N.Y. 
Oxford Blectric Corpy: 6. sas Chicago, ILI. 
BOurns ING ee wees Be ak eae Riverside, Cal. 
Arco Div. of Robertshaw Controls Co. 

a i ate ON aah mate Ga eR cpg te oR Columbus, Ohio 
All Star Products Inc. ....... Defiance, Ohio 
Avery Label Co. .......... Monrovia, Cal. 
Hammarlund Co.. Inc. , . ..Mars Hill, N.C. 
Stevens, Arnold, Co..Inc. .... Boston, Mass, 
Dime or Gray CO? ya hag. & gor 8k Dayton, Ohio 
International Inst. Inc. ......., Orange, Conn, 
Grav COs) wc. ore ok eo aes LaGrange, III. 
Triad Transformer Corp. ...... Venice, Cal. 
Winchester Elec. Div. Litton Ind. , Inc. 

tg eck ee Pa eae eee Srd Oakville, Conn, 
Military Specification 0:6 6.04.28 e oan is 
International Rectifier Corp. . 
Airpax Electronics, Inc. . Cambridge, Maryland 
Barry Controls, Div. Barry Wright Corp. 

er a ee ae ee are ae ae Watertown, Mass. 
Carter Precision Electric Co. .... Skokie, III. 
Sperti Faraday Inc. . Copper Hewitt 

VCCI CODING Sep ne eae, wh aes ak Hoboken, N.J. 
Electric Regulator Corp. . Norwalk, Conn. 
Jeffers Electronics Division of 

speer ‘Carbon'Co.. ¢44-k.6¢ oe as Du Bois, Pa. 
Fairchild Camera & Inst. Corp. , 

Space & Defense Systems Div. .Paramus, N.J. 
Magurie Industries, Inc... ..Greenwich, Conn, 
Sylvania Electric Prod. , Inc. 

Electronic Tube Division ....Emporium, Pa. 
Astron Corp.....East Newark, Harrison, N. J. 
SWI Cee Palt TNC oa ge aw swede eda Chicago, III. 
Metals & Controls Inc. , 

Spencer Products........ Attleboro, Mass, 
Phillips-Advance Control Co....... Joliet, Il. 
Research Products Corp. ..... Madison, Wis. 
Rolton'Mfg. Co., Inc. Woodstock, N.Y. 
Vector Electronic Co......... Glendale, Cal. 
Carr Fastener Co........ Cambridge, Mass. 
New Hampshire Ball 

Bearing, Inc. ......... Peterborough, N. H, 
General Instrument Corp. , 

Capacitor Divics 45 Sots ek Darlington, S.C. 
ITT Wire and Cable Div. .... Los Angeles, Cal. 
Victory Eng. Corp. Springfield, N.J. 
Bendix Corp. , Red Bank Div... Red Bank, N.J. 
HUDDEL CORDs fice 2.5 ce Sota wah as Mundelein, I11. 


ROSA INC oe te we ee Newport Beach, Cal. 
Smith, HermanH., Inc. ..... Brooklyn, N.Y. 
Teeh Labs 4.1.25 eaves Palisades Park, N.J. 
Central screw COn 54-3 so, ce oS Chicago, Il. 
Gavitt Wire and Cable Co. , Div. of 

Amerace Corp: seca a4 Brookfield, Mass. 
Burroughs Corp., Electronic 

Tube Div... ..........04. Plainfield, N.J. 
Union Carbide Corp. , Consumer 

Prod. DW: . ia‘ da ae Sas Gs New York, N.Y. 


Model Eng. and Mfg., Inc. .. . Huntington, Ind. 
Loyd) Scruggs Ce ait react dad Festus, Mo. 
Aeronautical Inst. & Radio Co. ... .Lodi, N.J 
Arco Electronics Inc....... Great Neck, N.Y. 
A.J. Glesener Co., Inc. .. San Francisco, Cal. 
TRW Capacitor Div. ........ Ogallala, Neb. 


From: Handbook Supplements 
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fie 


Model 59401A 


Code 


APPENDIX C 


CODE LIST OF MANUFACTURERS 


Appendix C 


The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code 
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha- 
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks. 


No. Manufacturer Address 
00000 U.S.A Common....... Any supplier of U.S. 
00136 McCoy Electronics. . .Mount Holly Springs, Pa. 
00213 Sage Electronics Corp..... Rochester, N.Y. 
OOZBT- “Cemcow Ine: et oe % @ eee 8 Danielson, Conn, 
00334 Humidial .............6.. Colten, Calif. 
00348 Mictron, Co., Inc...... Valley Stream, N.Y. 
00373 Garlock Inc. ........... Cherry Hill, N.J. 
00656 Aerovox Corp.......... New Bedford, Mass. 
OOTIS” —AmpvIne. swe wae kG ae wes Harrisburg, Pa. 
00781 Aircraft Radio Corp.. .... Boonton, N.J. 
00809 Croven, Ltd........ Whitby, Ontario, Canada 
00815 Northern Engineering 

Laboratories, Inc......... Burlington, Wis. 

00853 Sangamo Electric Co., 

Pickens: Div: << .o4:3 4 es ae D4 Pickens, S.C. 
00866 Goe Engineering Co..... City of Industry, Cal. 
00891 Carl E. Holmes Corp...... Los Angeles, Cal. 
00929 MicrolabInc............. Livingston, N.J. 
01002 General Electric Co. , 

Capacitor Dept......... Hudson Falls, N.Y. 
01009 Alden Products Co. ........ Brockton, Mass. 
01121 Allen Bradley Co........... Milwaukee, Wis 
01255 Litton Industries, Inc..... Beverly Hills, Cal. 
01281 TRW Semiconductors,Inc..... Lawndale, Cal. 
01295 Texas Instruments, Inc. , 

Transistor Products Div...... Dallas, Texas 
01349 The Alliance Mfg. Co........ Alliance, Ohio 
01538 Small PartsInc. ........ Los Angeles, Cal. 
01589 Pacific Relays, Inc......... Van Nuys, Cal. 
01670 Gudebrod Bros. Silk Co...... New York, N.Y. 
01930 Amerock Corp. ............ Rockford, Il. 
01960 Pulse Engineering Co..... Santa Clara, Cal. 
02114 Ferroxcube Corp. of 

America ........+:0050 6+ Saugerties, N.Y. 
02116 Wheelock Signals,Inc...... Long Branch, N.J. 
02286 Cole Rubber and Plastics Inc . .Sunnyvale, Cal. 
02660 Amphenol-Borg Electronics 

COMP. 0.448 oe he hes eas Broadview, Ml. 
02735 Radio Corp. of America, Semi- 

conductor and Materials 

Division .....6¢......00. Somerville, N.J. 
02771  Vocaline Co. of Aaghericd, 

ING 5.65 pea ane eS Old Saybrook, Conn. 
02777 Hopkins EngineeringCo... .San Fernando, Cal. 
02875 Hudson Tool & Die.......... Newark,N.J. 
03296 Nylon Molding Corp........ Springfield,N.J. 
03508 G.E. Semiconductor Prod. . 

Depts aiactk weed b Se fps ws Syracuse, N.Y. 
03705 Apex Machine & Tool Co. ...... Dayton, Ohio 
03797 Eldema Corp. ........... Compton, Calif. 
03818 Parker Seal Co.......... Los Angeles, Cal. 
03877  Transitron Electric Corp. .. .Wakefield, Mass. 
03888  Pyrofilm Resistor Co. , 

InGs, cit be ee heat Gee Cedar Knolls, N.J. 
03954 Singer Co. , Diehl Div. , 

Finderne Plant......... Sumerville, N.J 
04009 Arrow, Hart and Hegeman 

Plect: Cole hh sca Hewes Hartford, Conn 
04013 Taruus Corp. ......... Lambertville, N.J 
04062 Arco Electronic Inc....... Great Neck, N.Y. 
04217 Essex Wire............ Los Angeles, Cal. 
04222 Hi-Q Division of Aerovox. .Myrtle Beach, S.C. 
04354 Precision Paper Tube Co...... Wheeling, TL 
04404 + Palo Alto Division of Hewlett- 

Packard Co. ............ Palo Alto, Cal. 
04651 Sylvania Electric Products, 

Microwave Device Div. . .Mountain View, Cal. 
04673 Dakota Engr.Inc......... Culver City, Cal. 
04713 Motorola Inc. Semiconductor 

PLOG) DIV 5 eats ac G aaa eS Phoenix, Arizona 
04732 Filtron Co. ,Inc. Western 

DIV: 66 Soe Ward hee GS Culver City, Cal. 
04773 Automatic Electric Co....... Northlake, I1l. 
04796 Sequoia Wire Co........ Redwood City, Cal. 
04811 Precision Coil Spring Co..... El Monte, Cal. 
04870 P.M. Motor Company...... Westchester, UL 
04919 Component Mfg. Service 

CO? ec Beth tol op oe! he ec W. Bridgewater, Mass 
05006 Twentieth Century Plastics, 

NG 28 ond, Dau? Dy ieee d Los Angeles, Cal. 
05277 Westinghouse Electric Corp. 

Semiconductor Dept....... Youngwood, Pa. 
00015-49 


Revised: May, 1970 


Code 
No. 


05347 
05397 


05574 
05593 
05616 


05624 
05728 


05729 
05783 
05820 
06004 


06090 
06175 


06402 
06540 
06555 


06666 
06751 


06812° 


06980 
07088 
07126 
07137 


07138 


07149 
07233 
07256 
07261 
07263 


07322 
07387 
07397 


07700 


07829 
07910 
07933 


07980 


08145 
08289 
08358 


08524 
08664 
08717 
08718 


08727 
08792 


08806 


08984 
09026 
09097 
09134 
09145 


09250 
09353 
09569 


09795 
09922 
10214 


10411 
10646 


Manufacturer Address 


Ultronix, Inc. . .San Mateo, Cal. 
Union Carbine Corp ., Elect. 
DNS Sait whe Poli, eae New York, N.Y. 


Viking Ind. Inc. . Canoga Park, Cal. 


see 8 ee we 


Cr ee ee 


Icore Electro-Plastics Inc. it anit Sunnyvale, Cal. 
Cosmo Plastic (c/o Electrical 
DOEECOn te sakew te 2 e ies Cleveland, Ohio 


oe iudyaA eee, AS Rockford, Ill. 


Barber Colman Co. 
Tiffen Optical Co. 
Ee PORE aye te Roslyn Heights, Long Island, N, Y. 
Metro-Tel Corp............. Westbury, NY. 
Stewart Engineering Co. ..... Santa Cruz, Cal. 
Wakefield Engineering Inc... . .Wakefield, Mass. 
Bassick Co., Div. of Stewart 

Warner Corp, .......... Bridgeport, Conn. 
Raychem Corp. ......... Redwood City, Cal. 
Bausch and Lomb Optical 


AGS ea he ae dtt, eon he skeet alsa ade ak Rochester, N.Y. 
E.T.A. Products Co. of 

AMEPi@ae ie orcjeg sad ok Be a .. Chicago, IL. 
Amatom Electronic Hardware 

Co., Inc. : New Rochelle, N. Y. 
Beede Electrical instrument 

CO NCS Ge evs oe Sig HS Penacook, N.H. 


General Devices Co. ,Inc..... Indianapolis, Ind. 
Components Inc. ,Ariz. Div... Phoenix, Arizona 
Torrington Mfg. Co. ,West Div. .. Van Nuys, Cal. 
Varian Assoc. Etmac Div..... San Carlos, Cal. 
Kelvin Electric Co. ......... Van Nuys, Cal. 


DigitPan: CO eo oh acs ecg. dickies 4 x Pasadena, Cal. 
Transistor Electronics 
COT Ds 16 one ee ae Minneapolis, Minn. 


Westinghouse Electric 

Corp. , Electronic Tube Div. ....Elmira, N.Y. 
Filmohm Corp.......... . New York, N.Y. 
Cinch-Graphik Co. City of Industry, Cal. 
Silicon Transistor Corp. ... Carle Place, N.Y. 
Avnet Corp.. . Culver City, Cal. 
Fairchild Camera & Inst. Corp. , 
Semiconductor Div. Mountain View, Cal. 
Minnesota Rubber Co. ae . Minneapolis, Minn. 
Birtcher Corp, The...... Monterey Park, Cal. 
Sylvania Elect. Prod. Inc., 
Mt. View Operations . . Mountain View, Cal. 
Technical Wire Products 


PM 0d ep ee Bac Deyn cee St Se Pedy yk et a Cranford, N.J. 
Bodine Elect.Co. ............ Chicago, Ill. 
Continental Device Corp...... Hawthorne, Cal. 


Raytheon Mfg. Co. , Semi- 

conductor Div......... 
Hewlett-Packard Co. , 

New Jersey Division....... Rockaway, N.J. 
U.S. Engineering Co....... Los Angeles, Cal. 
Blinn, Delbert CoO. se s0acy. von doa Pomona, Cal. 
Burgess Battery Co.......... 

Niagara Falls, Ontario, Canada 
Los Angeles, Cal. 
ay ee ae Waterbury, Conn 
.. Sun Valley, Cal. 


Mountain View, Cal. 


Deutsch Fastener Corp..... 
Bristol Co. , The 
Sloan Company Ge Sia 
ITT Cannon Electric Inc. , 
Phoenix Div............. Phoenix, Arizona 
National Radio Lab.Inc. ...... Paramus, N.J. 
CBS Electronics Semiconductor 
Operations, Div.of CBS Inc.... 
General Electric Co. , ; 
Miniature Lamp Dept. . Cleveland, Ohio 
Mel-Rain ....... 2.0 ee eae Indianapolis, Ind. 
Babcock Relays Div......... Costa Mesa, Cal. 
Electronic Enclosures Inc...Los Angeles, Calif . 
Texas Capacitor Co. Houston, Texas 
Tech, Ind. Inc. Atohm 


Lowell, Mass. 


LOCUS 4. 6 hath ack ward wee oe aS Burbank, Cal. 
Electro Assemblies, Inc......... Chicago, III. 
C & K Components Inc......... Newton, Mass. 
Mallory Battery Co. of 

Canada, Ltd....... Toronto, Ontario, Canada 
Pennsylvania Florocarbon. Clifton Heights, Penn. 
Burndy :COPrpicsie kor eaek ik soy we Norwalk, Conn. 
General Transistor Western 

CORDS ese AE Se tate ® Los Angeles, Cal. 
Ti-Tal,Inc.. . Berkeley, Cal. 


Carborundum Co. Niagara Falls, N.Y. 


Code 
No. 


11236 
11237 


11242 
11512 


11314 
11453 
11534 
11711 


11717 
11870 
12136 
12361 
12574 


12697 
12728 
12859 
12881 
12930 
12954 
13019 
13061 
13103 
13327 
13396 
13835 


14099 
14193 
14298 
14433 


14493 
14655 
14674 
14752 
14960 
15106 
15203 
15287 
15291 
15558 
15566 
15631 
15772 


15801 
15818 
16037 
16179 
16352 
16554 
16585 
16688 


16758 
17109 
17474 
17675 
17745 
17856 
17870 
18042 
18083 
18324 
18476 
18486 
18565 
18583 
18612 
18873 
18911 
19315 


19500 


19589 


Manufacturer Address 
CTS-OlF- Berne ING. ws egsg ag be ees 5 Berne, Ind. 
Chicago Telephone of 

California, Inc. 
Bay State Electronics Corp. 
Teledyne Inc. ,Microwave 


So. Pasadena, Cal. 
. Waltham, Mass. 


- Palo Alto, Cal. 
National Seal eae . -Downey, Cal. 
Precision Connector Corp. -... Jamaica, N. Y. 
Duncan Electronics Inc. ..... Costa Mesa, Cal. 
General Instrument Corp. , 

Semiconductor Division Products 


GFOUP 48.eors Pe ysm. ES Newark, N.J. 
Imperial Biectronic lng. Buena Park, Cal. 
Melabs, Inc)... ea. 8: . Palo Alto, Cal. 


Philadelphia Handle Co. . 
Grove Mfg.Co., Inc. 
Gulton Ind. Inc. ,Data System 

DIVp ee eat . Albuquerque, N. M. 
Clarostat Mfg. Co. ee ee ee Dover, N.H. 
Elmar Filter Corp......... 
Nippon Electric Co. , Ltd....... Tokyo, Japan 
Metex Electronics Corp......... Clark, N.J. 
Delta Semiconductor Inc. .. Newport Beach, Cal. 
Dickson Electronics Corp... Scottsdale, Arizona 
Airco Supply Co. , Inc. Witchita, Kansas 
Wilco Products a . Detroit, Mich. 
Thermolloy..........., .. Dallas, Texas 
Solitron Devices Inc. ......... Tappan, N.Y. 
Telefunken (GmbH) , . Hanover ,Germany 
Midland-Wright Div. of 

Pacific Industries,Inc. ...Kansas City, Kansas 
Sem=DeCN yh keys Bee 4G Newbury Park, Cal. 
Calif. Resistor Corp...... Santa Monica, Cal. 
American Components, Inc.. .Conshohocken, Pa. 
ITT Semiconductor, a Div. of 

Int. Telephone and Telegraph 

Corporation .. .West Palm Beach, Fla. 
Hewlett-Packard Company. .. Loveland, Colo. 


. Camden, N.J. 
Shady Grove, Pa. 


Cornell Dublier Electric Corp ... Newark, N.J. 
Corning Glass Works ......... Corning, N. Y. 
Eleetro-Cube In@ ss 4°) 4.5.04 ae4 San Gabriel, Cal. 
Williams Mfg. Cq........... San Jose, Cal, 


The Sphere Co. , Inc. Little Falls, N.J. 
Webster Electronics Co...... New York, N. Y. 
BCIONICS COPD 6 4. Sig eo goar'et do eo A Northridge, Cal. 
Adjustable Bushing Co. ....N. Hollywood, Cal. 
Micron Electronics. Garden City, Long Island.N. Y. 
Amprobe Inst. Corp. Lynbrook, N.Y. 


re 


CabletronicS .. .....-..4.4., Costa Mesa, Cal. 
Twentieth Century Coil 
Spring Co. - ++ eee eee eee Santa Clara, Cal, 


Framingham, Mass. 
Mountain View, Cal. 
. Spruce Pine, N.C. 
Detroit, Ill. 
Lodi, N.J. 
Union, N.J. 
Pasadena, Cal. 


Fenwal Elect. Inc....... 
Amelco Inc. 
Spruce Pine Mica Co. . 
Omni-Spectra In¢y: «gcse ne Yaw 
Computer Diode Corp. 
Electroid Co. a 
Boots Aircraft Nut Corp. 
Ideal Prec. Meter Co. 

De Jur Meter Div. Brooklyn, N.Y. 
Delco Radio Div. of G.M.Corp. ... Kokomo, Ind. 
Thermonetics Inc. Canoga Park,Cal. 
Tranex Company .... . Mountain View, Cal. 
Hamlin Metal Products Corp. ... Akron, Ohio 
Angstrohm Prec. Inc. No. Hollywood, Cal 
Siliconix Inc. Sunnyvale, Cal. 
McGraw-Edison Co....... Manchester, N.H. 
Power Design Pacific Inc....... Palo Alto, Cal. 
Clevite Corp. Semiconductor Div. . Palo Alto, Cal. 
Signetics Corp. bon Sunnyvale,Cal. 
Ty-Car Mig:.Co.,ine.s. 04.064. Holliston, Mass. 
TRW Elect. Comp. Div. Des Plaines, Ill. 
Chomerics Plainville, Mass. 
Curtis Instrument,Inc........ Mt. Kisco, N.Y. 
Vishay Instruments Inc......... Malvern, Pa. 
E.I. DuPont and Co.,. Inc. . Wilmington, Del. 
Durant Mfg. Co. . Milwaukee, Wis. 
The Bendix Corp. , Navigation & 

Control Div. 

Thomas A. Edison Industries, 

Div.of McGraw-Edison .... 
Concoa. . 


Cr 


ee fe ee 


Teterboro, NJ. 


West Orange, N.J 
Baldwin Park, Cal. 
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Appendix C 


Model 59401A 


CODE LIST OF MANUFACTURERS (Continued) 


Code 
No. 


71482 
11590 


71616 
71700 
71707 
71744 
71785 


71984 
72136 


72619 
72656 


72699 


72765 
72825 
72928 
72962 
72964 
72982 
73061 
73076 
73138 


73293 


73445 
73506 


73559 
73586 
73682 


73734 
73743 
73793 
73846 
73899 
73905 
13957 
74276 
74455 
74861 
74868 


74970 
75042 
75263 
fies tgs 
75382 
75818 
75915 
76005 
76210 
76433 


76487 
76493 
76530 


76545 
76703 
76854 
77068 


77075 
77221 


77252 


771342 


77630 
77638 


77764 
77969 
78189 


78277 
78283 
78290 


code Manufacturer AUOESS 
No. 
19644 LRC Electronics .......... Horseheads ,N. Y. 
19701 Electra Mfg. Co. ...... Independence , Kansas 
20183 General Atronics Corp. ..... Philadelphia, Pa. 
21226 Executone, Inc. ..... Long Island City, N.Y. 
21355 Fafnir Bearing Co.,The ... New Britian, Conn. 
21520 Fansteel Metallurgical Corp. ...N. Chicago, Ill. 
23020 General Reed Co. .......... Metuchen, N.J. 
23042  ‘Texscan Corp, <<. 654s .as Indianapolis, Ind. 
23783 British Radio Electronics Ltd. . .Washington,DC. 
24455 G.E. Lamp Division, Nela Park,Cleveland, Ohio 
24655 General Radio Co. ....... West Concord, Mass. 
24681 Memcor Inc. ,Comp.Div. ...... Huntington Ind. 
26365 Gries Reproducer Corp. ... New Rochelle, N.Y. 
26462 Grobert File Co.of America,Inc. Carlstadt, N.J. 
26851 Compac Hollister Co. ....... Hollister, Cal. 
26992 Hamilton Watch Co. ......... Lancaster, Pa, 
28480 Hewlett-Packard Co. ........ Palo Alto, Cal. 
28520 Heyman Mfg.Co........... Kenilworth, N.J. 
30817 Instrument Specialties Co. , 
DAG, as, ee aS eh ee ey, Little Falls, N.J. 
33173 G.E. Receiving Tube Dept. ....Owensboro, Ky. 
35434 Lectrohm Inc. .............. Chicago, III. 
36196 Stanwyck Coil Products. 
LtGel- sem. rience Hawkesbury, Ontario, Canada 
36287 Cunningham, W.H. & Hill, 
Tote arnt sie ap ats Pl eS Toronto, Ontario, Canada 
37942 P.R. Mallory & Co. Inc. ... .Indianapolis, Ind. 
39543 Mechanical Industries Prod. Co. . Akron, Ohio 
40920 Miniature Precision Bearings,Inc. . Keene, N.H. 
40931 HoneywellInc. .......... Minneapolis, Minn. 
AZISO: -MUterCOs “incctg aot Gods BR ae Chicago, Ill. 
43990 C.A.Norgren Co. Englewood, Colo. 
44655 Ohmite Mfg. Co. ...........6. Skokie, Ill. 
46384 Penn Eng.&Mfg.Corp. ...... Doylestown, Pa. 
47904. -PolaroidCorp:! ¥sa<3.e 40-84 4 Cambridge, Mass. 
48620 Precision Thermometer & 
VEASt. (COs (ss eu ae A aoe Southampton, Pa. 
49956 Microwave & Power Tube Div. ..Waltham, Mass. 
52090 Rowan Controller Co........ Westminster, Md. 
52983 HP Co , Med. Elec. Div. .... Waltham, Mass. 
54294 shaklcross: MigiCo0; ds. 3.220 ox and eu Selma, N.C. 
55026 Simpson Electric Co........... Chicago, Ill. 
95933 Sonotone Corp. ........... Elmsford, N.Y. 
55938 Raytheon Co.Commercial Apparatus 
& System Div. ........ So. Norwalk, Conn. 
56137 Spaulding Fibre Co., Inc. .... Tonawanda, N.Y. 
96289 Sprague Electric Co. North Adams, Mass. 
98474 Superior Elect.Co. .......... Bristol, Conn. 
99446 DOVER COLDS Ges cg aceceaee a Bre Wiad S Tulsa, Okla. 
59730 Thomas & Betts Co.......... Elizabeth, N.J. 
60741 Triplett Electrical Inst. Co. . Bluffton, Ohio 
61775 Union Switch and Signal Div. of 
Westinghouse Air Brake Co. .. Pittsburgh, Pa. 
62119 Universal Electric Co. ..... Owosso, Mich. 
63743 Ward-Leonard Electric Co... Mt. Vernon, N.Y. 
64959 Western Electric Co., Inc. ... New York, N.Y. 
65092 Weston Inst. Inc. Weston-Newark. Newark, N.J. 
66295 Wittek Mfg. Co. ............. Chicago, Il. 
66346 Minnesota Mining & Mfg. Co. 
Revere Mincom Div. ....... St. Paul, Minn. 
10200 - Allen Mipe Cs nn oo be ole Hartford, Conn. 
TOSO0G Aled Contraly 4.4. scwoie. ee xk ed New York, N.Y. 
70318 Allmetal Screw Product Co. , Inc. 
d Anan ks hag wnat Gh whe es aed shee Garden City, N.Y. 
70417 Amplex, Div. of Chrysler Corp. .Detroit, Mich. 
70485 Atlantic India Rubber Works, Inc... . Chicago, III. 
t0963> ~Amperite Cow, ING. «48 sacr.s64 Union City, NJ. 
70674 ADC Products Inc. ....... Minneapolis, Minn. 
T0903 Belden Mig. Co... i206 6644 areas Chicago, Ill. 
70998 Bird Electric Corp. ......... Cleveland, Ohio 
71002 Birnbach Radio Co, ........ New York, N.Y. | 
71034 Bliley Blectrie Co. vine. (s 4. es acd eee Erie, Pa. 
71041 Boston Gear Works Div. of 
Murray Co. of Texas ...... Quincev, Mass. 
T1216: “Bud Radio; Ine: ~.4 se aAcee as Willoughby, Ohio 
71279 Cambridge Thermionics Corp. Cambridge, Mass. 
71286 Camloc Fastener Corp. ...... Paramus, N.J. 
71313 Cardwell Condenser Corp. 
te Peace vit Mi ehy Licence de Elena Lindenhurst, L.I., N.Y. 
71400 Bussmann Mfg. Div. of 
McGraw-Edison Co. ....... St. Louis, Mo. 
71436 Chicago Condenser Corp. ....... Chicago, fll. 
71447 Calf. Spring Co.,Inc. ..... Pico-Rivera, Cal. 
1iaou. “CR SsC OF Da 9st 2a me a8, 8 he ee gt Elkhart, Ind. 
71468 ITT Cannon Flectric Inc. . Los Angeles. Cal. 
71471 Cinema. Div. Aerovox Corp..... Burbank, Cal. 
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Manufacturer Address 


CP lara &C oe arg oes, howe 4 Chicago, Ill. 
Centralab Div. of 

Globe Union Inc. ........ Milwaukee, Wis. 
Commercial Plastics Co. ......., Chicago, Ill. 
Cornish Wire Co., The ..... New York, N.Y. 
Coto Coil Co. .Inc. Providence, R.I. 
Chicago Miniature Lamp Works . . .Chicago, Ill. 
Cinch Mfg. Co.. 

Howard B. Jones Div... ... Chicago, III. 
Dow Corning Corpses 8k es Midland, Mich. 
Electro Motive Mfg. Co., Inc. 

Podbigthncal th, antOPy dO G occa . Willimantic, Conn. 
Dialie ne WOrper 4ci%s.a: 4 Steel ees Brooklyn, N.Y. 
Indiana General Corp. . 

Electronics Div. ........... Keasby, N.J. 
General Instrument Corp. , 

Cap Divis Ones ae tos eee, Boel Newark, N.J. 
Drake Mfg. Co. Harwood Heights, Jil. 
Hugh H. Eby Inc. Philadelphia, Pa. 
Gude nianeC oO." fot wig ee dee ark Koga ate Chicago, Ill. 
Elastic: Stop: Nut Corpy ss. 4-2 oes Union, N.J. 
Robert M. Hadley Co. ..... Los Angeles, Cal. 
Erie Technological Products, Inc. ...Erie, Pa. 
Hansen Mfg. Co..Inc........ Princeton, Ind. 
He Ms HAP pe RCWs 4-5:-8 a0 o as go eet o Chicago, Ill. 
Helipot Div. of Beckman Inst. . Inc. 

Be ake te tie Bounty ak Abate Gee CON IE RS Fullerton, Cal. 
Hughes Products Division of 

Hughes Aircraft Co. ... Newport Beach, Cal. 
Amperex Elect. Co. ...Hicksville, L.I.,N.Y. 
Bradley Serniconductor Corp. 

siatiftee Getin ahd Se ect to, Se enon en ateob New Haven, Conn. 
Carling Electric. Inc. Hartford, Conn. 
Circle F Min: Coe. inact Gace & Trenton, N.J. 
George K. Garrett Co. ., 

Div. MSL Industries, Inc... 


eee ew ew 


Philadelphia, Pa. 


Federal Screw Products, Inc. ... Chicago, Ill. 
Fischer Special Mfg. Ce. .... Cincinnati, Ohio 
General Industries Co., The .....Elyria, Ohio 
Goshen Stamping & Tool Co. ..... Goshen, Ind. 
JFD Electronics Corp........ Brooklyn, N.Y. 
Jennings Radio Mfg. Corp. .... San Jose, Cal. 
Grooveé=Pin Corpse wvycincacy ea oes Ridgefield, N.J. 


Sieralite Ines. & yo hee bs he Neptune, N.J. 
J.H. Winns, and Sons .... Winchester, Mass. 
Industrial Condenser Corp....... Chicago, Ill. 
R.F. Products Division of 

Amphenol-Borg Electronic Corp. 

Us in ai Mecha ptt a etch pnt Stegtenn, (takes Danbury. Conn. 
EF. Johnson Co. an: « «sas 24.3 Waseca. Minn. 
International Resistance Co. . Philadelphia, Pa. 


Keystone Carbon Co., Inc. ....St. Marys. Pa. 
CTS Knights; Ines <4 oun gse any coy ean, TL, 
Kulka Electric Cerp. ...... Mt. Vernon, N.Y. 


Leng Blectric Migs CO... coeds edo Chicago, Ill. 
Littlefuse, Inc. .......... Des Plaines, Ill. 
Ord Mie COs. Shae te ek Sis cde od Erie, Pa. 
C.W. Marwedel ........San Francisco, Cal. 
General Instrument Corp. , 

Micamold Division ........., Newark, N.J. 
James Millen Mfg. Co.. Inc. .. Malden, Mass. 
J.W. Miller Co.......... Los Angeles, Cal. 
Cinch-Monadnock, Div. of United Carr 

Fastener: Corps, . ec. acialy.w San Leandro, Cal. 
Mueller Electric Co......... Cleveland, Ohio 
National Union ............, Newark, N.J. 
Oak Manufacturing Co. .... | Crystal Lake, Ill. 
The Bendix Corp. . 

Electrodynamics Div. . N. Hollywood, Cal. 
Pacific Metals Co. ...... San Francisco, Cal. 
Phaostran Instrument and 

Electronic Co. ........ 
Philadelphia Steel and 


So. Pasadena, Cal. 


WiAPCTC ORDy.: 52 G eed ee th Philadelphia, Pa. 
American Machine & Foundry Co. 
Potter & Brumfield Div...... Princeton, Ind. 


TRW Electronic Components Div. Camden, N.J. 
General Instrument Corp. , 

Rectifier Division... ....... Brooklyn, N.Y. 
Resistance Products Co. . Harrisburg, Pa. 
Rubbercraft Corp. of Calif. ... Torrance, Cal. 
Shakeproof Division of 


Illinois Tool Works ............ Elgin, Il. 
BIS TN A. yr igcentye a epee ares So. Braintree, Mass. 
Signal Indicator Corp. ...... New York, N.Y. 


Struthers-Dunn Inc. Pitman, N.J. 


Code 
No. 


78452 
78471 
784 88 
78493 
78553 
78790 
78947 
79136 
79142 
79251 
79727 


79963 
80031 


80033 
80120 
80131 


80207 


80223 
80248 
80294 
80411 


80486 
80509 
80583 
80640 
80813 
81030 
81073 
81095 
81312 


81349 
81483 
81541 
81860 


82042 
82047 


82116 
82142 


82170 


82209 
82219 


82376 
82389 
82647 


82768 
82866 
82877 
82893 
83058 
83086 


83125 


83148 
83186 
83298 
83315 
83324 
83330 
83332 
83385 
83501 


83594 
83740 


83777 
83821 
83942 
84171 
84396 
84411 


Manufacturer Address 


Thompson-Bremer & Co. ...... Chicago, Ill. 
PR IVIT es AGS ae dent ge ahead San Francisco, Cal. 
Stackpole Carbon Co. ........ St. Marys, Pa. 
Standard Thomson Corp...... Waltham. Mass. 
Tinnerman Products, Inc. .... Cleveland, Ohio 
Transformer Engineers ....San Gabriel, Cal. 
WCTHILG COs 2) ie Gib ah ede Newtonville. Mass. 
Waldes Kohinoor Inc. .. Long Island City, N. Y. 
Veeder Root. Tit... 3.9.4%% hace Hartford. Conn. 
Wenceo Mit. Co. nov Gos Soke es Chicago, Ill. 
Continental-Wirt Electronics Corp. 

B Boat tatty sik getter deg, a a8 ots Oe Philadelphia, Pa. 
Zierick Mfg. Corp. New Rochelle, N.Y. 
Mepco Division of Sessions Clock Co. 

A set Restos Sots) Beles Sis Wy capac he ass Morristown, N.J. 
Prestole, Carpieid:fas kaos wi ae Toledo, Ohio 
Schnitzer Alloy Products Co... Elizabeth, N.J. 
Electronic Industries Association. 

Standard tube or semi-conductor device, 
any manufacturer. 
Unimax Switch, Div. Maxon Electronics 


CORDS cy Sh un daa Teh ab ees Wallingford, Conn. 
United Transformer Corp. ...New York, N.Y. 
Oxford Electrie*Corp: 64 é-0 ane Chicago, Il. 


BOURMS! ING ois 2-4-5 gen Ge 3, Bn” 9 Riverside, Cal. 
Arco Div. of Robertshaw Controls Co. 

Me cegh at Se ae a ote Ses, BS ae arches ewe Mah Sale Columbus, Ohio 
All Star Products Inc. ....... Defiance, Ohio 
Avery Label Co. . Monrovia, Cal. 
Hammarlund Co.. Inc. .. ..Mars Hill, N.C. 
Stevens, Arnold, Co..Inc. .... Boston, Mass. 
Dimeo'Gray C0. (65 24 Mae oe Dayton, Ohio 
International Inst. Inc. .......Orange, Conn. 
CGP VIC Oe. 13.45. jae 4 dese ap neg eR LaGrange, Ill. 
Triad Transformer Corp. . . Venice, Cal. 
Winchester Elec. Div. Litton Ind. , Inc. 

SAL Ss anne ay it ad Beda ecat oe Hee Oakville, Conn. 
Military Specification 
International Rectifier Corp. . 
Airpax Electronics, Inc. . Cambridge, Maryland 
Barry Controls, Div. Barry Wright Corp. 
Watertown, Mass. 


i 


a 


Carter Precision Electric Co. .... Skokie, IIL, 
Sperti Faraday Inc. . Copper Hewitt 
Electric Div. ..........4., Hoboken, N.J. 


Electric Regulator Corp. . Norwalk, Conn. 
Jeffers Electronics Division of 

Speer Carbon Co. ........., Du Bois, Pa. 
Fairchild Camera & Inst. Corp... 

Space & Defense Systems Div. .Paramus, N.J. 
Magurie Industries, Inc..... Greenwich, Conn. 
Sylvania Electric Prod. , Inc. 

Electronic Tube Division ...&mporium, Pa. 
Astron Corp... ..East Newark, Harrison, N. J. 
SWAtCHOrAlt . IMCs yo. eee 5 Bs Chicago, III. 
Metals & Controls Inc. , 

Spencer Products........ Attleboro, Mass. 
Phillips-Advance Control Co.......Joliet, Il. 
Research Products Corp. .... Madison, Wis. 
Rolton’ Mig. Co... Ine. so0 4 as Woodstock, N.Y, 
Vector Electronic Co......... Glendale, Cal. 
Carr Fastener (6.0 os Gos 80 4 Cambridge, Mass. 
New Hampshire Ball 

Bearing, INCs x asked Peterborough, N.H. 
General Instrument Corp. , 

Capacitor DIV sje Soe waa es Darlington, S.C. 
ITT Wire and Cable Div. .... Los Angeles, Cal. 
Victory Eng. Corp. Springfield, N.J. 
Bendix Corp. , Red Bank Div... Red Bank, N.J. 
Hubbell COMpe 2-5 o Gee ienaik 4% Mundelein, II}. 


POSAHNCS co Us he eg cs Poe Newport Beach, Cal. 
Smith, Herman H., Inc. ..... Brooklyn, N.Y. 
VTech Gaps: x oa tee ae os Palisades Park, N.J. 
Central Screw:Co). eee ew es Chicago, Il. 
Gavitt Wire and Cable Co., Div. of 

AMGTACe COPps os ioe 44 4h Brookfield, Mass. 
Burroughs Corp. , Electronic 

TUDO DIV o,f bjork asl as Gee ask hk Plainfield, N.J. 
Union Carbide Corp. , Consumer 

Prods DIV’ .2. Sg-2 argh SS Bao New York, N.Y. 
Model Eng. and Mfg., Inc. ... Huntington, Ind. 
LOVE SCrures CON cues A an foe Festus, Mo. 
Aeronautical Inst. & Radio Co. ....Lodi, N.d 


Arco Electronics Inc....... Great Neck, N.Y. 
A.J. Glesener Co. , Inc. .. San Francisco, Cal. 
TRW Capacitor Div. ........ Ogallala, Neb. 
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CODE LIST OF MANUFACTURERS (Continued) 


Code Code Code 
No. Manufacturer _ Address No. Manufacturer Address No. Manufacturer Address 
94870 Sarkes Tarzian, Inc. ....... Bloomington, Ind. 91929 Honeywell Inc. , Micro Switch Division 96095 Hi-Q Div. of Aerovox Corp. ..... Olean, N.Y, 
85454 Boonton Molding Company...... Boonton, Neds 5s  teetengtd a are aed Hale oe ees Freeport, Ill. 96256 Thordarson-Meissner Inc. ...Mt. Carmel, Il. 
85471 A.B. Boyd Co. ......... San Francisco, Cal. 91961 Nahm-Bros. Spring Co. ...... Oakland, Cal. 96296 Solar Mfg. Co........... Los Angeles, Cal. 
85474 R.M. Bracamonte & Co. ... San Francisco, Cal. 92180 Tru-Connector Corp. ....... Peabody, Mass. 96396 Micruswitch, Div. of ; 
85660 Koiled Kords, Inc........... Hamden, Conn. 92367 Elgeet Optical Co., Inc. .... Rochester, N.Y. Minn: Honeywell i acs waver, Freeport, Ill. 
85911 Seamless Rubber Co........... Chicago, Nl. 92607 Tensolite Insulated Wire Co. , Inc. 96330. Carlton Screw Co. 2. ewes ees Chicago, Ill, 
86174 Fafnir Bearing Co. ...... Los Angeles, Calif. J... ....... ee ees Tarrytown, N.Y. 96341 Microwave Associates, Inc. . Burlington, Mass. 
86197 Clifton Precision Products Co., Inc. 92702 IMC Magnetics Corp. ...Westbury, L.I., N.Y. 96501 Excel Transformer Co. ....... Oakland, Cal. 
Satelit die oan iy Rosina sae ek A Clifton Heights, Pa. 92966 Hudson Lamp Co. .......... Kearney, N.J. 96508 Xcelite, Inc. .......... Orchard Park, N.Y. 
86579 Precision Rubber Products Corp. Dayton, Ohio 93332 Sylvania Electric Prod. Inc. , 96733 San Fernando Elec. Mfg. Co. San Fernando, Cal. 
86684 Radio Corp. of America, Electronic Comp. Semiconductor Div. ........ Woburn, Mass. 96881 Thomson Ind. Inc. ....... Long Island, N.Y. 
& Devices Division ........ Harrison, N.J. 93369 Robbins & Myers Inc... .Pallisades Park, N.J. 97464 Industrial Retaining Ring Co. .. Irvington, N.J. 
86928 Seastrom Mfg. Co. ......... Glendale, Cal. 93410 Stemco Controls, Div. of Essex 97539 Automatic & Precision Mfg. .. Englewood, N.J. 
87034 Marco Industries .......... Anaheim, Cal. Wire Corps cdi bw i eS Mansfield, Ohio 97979 Reon Resistor Corp. ........ Yonkers, N.Y, 
87216 Philco Corporation (Lansdale Division) 93632 Waters Mfg. Co.......... Culver City, Cal. 97983 Litton System Inc. , Adler-Westrex 
ee ee ee ee ee ee ee ee ee Lansdale, Pa. 93929 .G.V. Controls .......... Livingston, N.J. Commun, Div.........New Rochelle, N.Y. 
87473 Western Fibrous Glass Products Co. 94137 General Cable Corp. ...... Bayonne, (NrJ. 9814! .R-Tronics, Ine. di sn ee oes Jamaica, N.Y, 
ent os ips wed. Gap 16 Shih ue ots San Francisco, Cal. 94144 Raytheon Co. , Comp. Div. , 98159 Rubber Teck, Inc. '......... .Gardena, Cal. 
87664 Van Waters & Rogers Inc. .. San Francisco, Cal. Ind. Comp. Operations...... Quincy, Mass, 98220 Hewlett-Packard Co., 
87930 Tower Mfg. Corp. ........ Providence, R.I. 94148 Scientific Electronics Medical Elec. Div. ........ Pasadena, Cal. 
88140 Cutler-Hammer, Inc. ......... Lincoln, Il. PROdUCES ss INC cK wormed es Loveland, Colo. 98278 Microdot, Inc. ......... So, Pasadena, Cal. 
88220 Gould-National Batteries, Inc... St. Paul, Minn. 94154 Wagner Elect. Corp. , 98e91 Sealectro:Corp., 242.0 44 Mamaronech, N.Y, 
88698 General Mills, Inc. .......... Buffalo, N.Y. Tung-Sol Div. .........004 Newark, N.J. 98376 Zero Mfg. Co. ............, Burbank, Cal, 
89231 Graybar Electric Co.......... Oakland, Cal. 94197 Curtiss-Wright Corp. , 9OELO? BUG. ING? 4 cid aa. Gui Hed hoy Cleveland, Ohio 
89473 G.E. Distributing Corp. .... Schenectady, N.Y. Electronics Div. ...... East Patterson, N.J. 98731 General Mills Inc. , Electronics Div. 
89479 Security COs 6. cee aee Bata hs Detroit, Mich. 94222 South Chester Corp. ......... Chester; Pat 9) 2s hGeculb cite Bont ane BBE he Minneapolis, Minn, 
89665 United Transformer Co......... Chicago, Ill. 94330 Wire Cloth Products, Inc....... Bellwood, Ill. 98734 Paeco Division of Hewlett-Packard Co. 
90030 United Shoe Machinery Corp... . Beverly, Mass. 94375 Automatic Metal Products Co. . Brooklyn, N.Y. 2 2 2 Le ee ee ee Palo Alto, Cal. 
90179 U.S. Rubber Co., Consumer Ind. & 94682 Worcester Pressed Aluminum Corp. 98821 North Hills Electronics, Inc. . Glen Cove, N.Y. 
Plastics Prod. Div. ......... Passaic Ned = Pe * ater Sr eee Gok We ee eee Worcester, Mass. 98978 International Electronic Research Corp. 
90365 Belleville Speciality Tool Mfg. , Inc. 94696 Magnecraft Electric Co. ....... CHCaCOs WE 2 +=, | these eae A Be eA edlg Ak Burbank, Cal. 
iets areca he oh ene Nh Ee ghee hy Belleville, Ill. 95023 George A. Philbrick Researchers, Inc. 99109 Columbia Technical Corp. ... New York, N.Y. 
90763 United Carr Fastener Corp. ..... CNICAGG Ale 4° © Cg udu hee dick aie Acieathe ndtaiet ks Boston, Mass. 99313 Varian Associates.......... Palo Alto, Cal. 
90970 Bearing Engineering Co. ... San Francisco, Cal. 95146 Alco Elect. Mfg. Co. ...... Lawrence, Mass. 99378 Atlee Corp. ........ . Winchester, Mass. 
91146 ITT Cannon Elect. Inc. , Salem Div. 95236 Allies Products Corp. ........ Diania, Fla. 99515 Marshall Ind., Capacitor Div. . Monrovia, Cal. 
ee ae ee ee er ee oe ee ee Salem, Mass. 95238 Continental Connector Corp. .. Woodside, N.Y. 99707 Control Switch Division, Controls Co. 
91260 Connor Spring Mfg. Co. ... San Francisco, Cal. 95263 Leecraft Mfg. Co., Inc. ....Long Island, N.Y. OM AMERICAS 6.) ct oy kcaahs By El Segundo, Cal. 
91345 Miller Dial & Nameplate Co. ... El Monte, Cal. 95265 National CoilCo............ Sheridan, Wyo. 99300 Delevan Electronics Corp. . East Aurora, N.Y. 
91418 Radio MaterialsCo. .......... Chicago, Ill. 95275 Vitramon, Inc. .......... Bridgeport, Conn, 99848 Wilco Corporation ....... Indianapolis, Ind. 
SLOG. - Auge ING:.: 4a eae e eee as Attleboro, Mass. 95348 Gordos Corp. .......... Bloomfield, N.J. 99928 BransOn:Corps:. © ga dux x sa-ave-a-f Whippany, N.J. 
91637 Dale Electronics, Inc. ...... Columbus, Nebr. 95354 Methode Mfg. Co. ..... Rolling Meadows, IIl. 99934 Rembrandt, Inc............ Boston, Mass, 
91662 Blee COL. 2 44.92 2aeS Sas Willow Grove, Pa. 95566 Arnold Engineering Co.........Marengo, III. 99942 Hoffman Electronics Corp. , 
91673 Epiphone Inc. ............ New York, N.Y. 95712 Dage Electric Co., Inc. ...... Franklin, Ind. Semiconductor Division ..... El Monte, Cal. 
91737 Gremar Mfg. Co., Inc. ..... Wakefield, Mass. 95984 Siemon Mfg. Co. ............. Wayne, III. 99957 Technology-Instrument Corp. 
91827 K F Development Co. ..... Redwood City, Cal. 95987 Weckesser Co. ............ Chicago, Ill. of California ....... Newbury Park, Cal. 
91886 Malco Mig., Inc... 0... se ees Chicago, Ill. 96067 Microwave Assoc. ,West, Inc. . Sunnyvale, Cal. 


The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code jor Manufacturers Handbook. 


QOOOF Malco Tooland Die ...... Los Angeles, Calif. 000CS Hewlett-Packard Co., Colorado OO0QG "CC OOltTiOn 2-4 « seat Batic Aces Oakland, Cal. 
0000Z . Willow Leather Products Corp. .. Newark, N.J. Springs Div. ... Colorado Springs, Colorado O0OWW California Eastern Lab..... Burlington, Cal. 
OOUAB: “PA: oth Pete bed S Wraild erie dot a England 0OOOMM Rubber Eng. & Development. . .Hayward, Cal. OOOYY S.K. SmithCo. ........., Los Angeles, Cal. 
OOOBB Precision Instrument Comp. Co. Van Nuys, Cal. OOONN AN" DMfg. Co.........0.. San Jose, Cal. 
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